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<213> Artificial sequence 
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<223> core sequence of recombination site attBl 

<4 00> : 

agcctgcttt tttgtacaaa cttgt 
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< : i : > 25 
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<213> Artificial sequence 
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<223 > core sequence of recombination site attB2 

<400> 2 

agcctgct.tt cttgtacaaa cttgt 
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<220> 

<223> core sequence of recombination site attB3 
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<;223 > core sequence of recede inat i on site attR2 
<40C> 5 

gttcagcttt cttgtacaaa cttgt 


<2iD> 6 

<21i> 25 

<212> DKA 

20 <213> Artificial sequence 

<220> 

<223> core sequence of recombination site attR3 

25 <400> 6 

gttcagcttt cttgtacaaa gttgg 


< 2 1 0 > ^ 

30 <2i:> 25 

<212> DMA 

<213> Artificial sequence 
<220> 

35 <223> core sequence of recombination site attLl 

< 4 0 0 > 7 

agectgettt tttgtacaaa gttgg 


40 

<210> & 

<212> 25 

< 2 1 2 > DNA 

<213> Artificial sequence 
<220> 

<223> core sequence of recombination site at tL2 

< 4 0 0 > & 

agectgettt cttgtacaaa gttgg 

< 2 1 C > 9 

< 2" 1 1 > 2 5 
55 <212> DNA 

<213> Artificial sequence 


<^.-> cere seauence of reccmcmat ion site a: 


acccagcttt cttgtacaaa gttgg 



<223 > cere sequer.ee re:c^:r.a::cn s::e a::r. 

10 < 4 0 C > 10 

gt t eager 1 t :::g:acaaa get gg 


< 1. 1 c > i : 

15 < 2 1 1 > 2 E 

<212> D!IA 

<213> Artificial sequence 
<220> 

20 <223> core sequence of recombination site attP2,P3 

<40C>> 11 

gttcagcttt cttgtacaaa gttgg 25 


25 


30 


<210> 12 
<211> 1188 


212 > DNA 

213> Artificial sequence 
< 2 2 0 > 

<223> cDNA sequence of the Arabidopsis thaliana chalcone synthase codin 
g region 

35 <400> 12 

atggtgatgg ctggtgcttc ttctttggat gagatcagac aggctcagag agctgatgga 0 : 

cctgcaggca tcttggctat tggcactget aaccctgaga aeeatgtgct tcaggeggag 12: 

tatcctgact actacttccg catcaccaa: agtgaacaea tgaccgacet caaggagaag l&C 

ttcaagegea tgtgcgacaa gtcgacaatt eggaaaegtc aratgeatet gaeggaggaa 24: 

40 ttcctcaagg aaaacccaca catgtgtgct tacatggctc cttctetgga caccagacag 300 

gacatcgtgg tggtcgaagt ccctaagcta ggcaaagaag cggcagtgaa ggccatcaag 3k" 

gagtggggcc agcccaagtc aaagatcact eatgtegtet tctgcactac etceggegte 420 

gaeatgectg gtgetgacta ccagctcacc aagcttcttg gcetccgtcc ttccgtcaag 4 80 

cgtctcatga tgtaccagca aggttgette geeggeggta ctgtcetceg tategetaag E-4<: 

45 gatctcgccg agaazaaccg tggagcacgt gtcctcgttg tetgetctga gat cacagcc 6 0 0 

gttaccttcc gtggtccctc tgacacccac cttgactccc t eg t egg tea ggetcttttc 6 1 0 

agtgatggcg ccgcrgcact cattgtgggg teggaecetg aeacatctgt eggagagaaa 72 0 

cccatctttg agatggtgtc tgccgcteag accatcctte cagaetctga tggtgeeata 780 

gaeggacatt tgagggaagt tggtctcace tteeatctce teaaggatgt tcc::ggcctc 640 

50 atctccaaga acattgtgaa gagtctagae gaagcgttta aaectttggg gataagtgac 900 

tggaactccc tcttctggat ageccaccct ggaggtceag cgatectaga ccaggtggag 9t'. 

ataaagctag gactaaagga agagaagatg agggegaeae gteaegtgtt gagegagtat 1C2 0 

ggaaacatgt egagegegtg cgttetcttc atactagacg agatgaggag gaagteagct 108 l 

aaggatggtg tggccacgac aggagaaggg ttggagtggg gtgtcttgtt tggtttegga 114 i 

55 ccaggtctca ctgttgagac agtcgtcttg cacagcgttc ctctctaa 1188 


< 2 1 0 > 13 

<2 11 > 18691 

60 <212> DNA 

<213> Artificial sequence 
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«:22^:> mi 5c_i eat ure 

c ;. : 2 > ..:c~06" . . ,:i?24 ' 

<223 > riaht T-DNA Dcrder fraament 


15 <221> ir.isc feature 


fir -7.^ ' < 3 : 1 9 : 


J J > t I 1 O / *± ' . . ( A J ' 


< J J > 


CaM73 5S promoter fragment 


< 2 2 0 > 

<221> mi sc_f eature 

<222> (17390^ . . (17t* 59) 

*:223> att?l recombination site k complement ; 


< 2 2 0 > 

25 <221> misc feature 


< J. ^ . 


(17610) . . (16655) 


<223> ccd3 selection marker (complement) 
<220> 

30 <221> misc_feature 

<222> (16551) . . (16 319) 


- 5 > 


attP2 recombination site (complement) 


<220> 

35 <221> misc_ feature 

<222> (1466~0) (162 58) 

<22 2> pdk2 mtron 2 

< 2 2 0 > 

40 <221> misc_f eature 

<222> (15002) . . (15661) 


chloramphenicol resistance gene 


<220> 

45 <: 2 2 1 > misc feature 


:2> (14387) . . (14619) 

,2> att?2 recombination site 


<220> 

50 <221> misc feature 


(13675) . . (13980) 

ccdB selecticn marker (complement) 


< 2 2 0 > 

55 <221> misc feature 


_ ... «^ > 


(13 04 8) . . (13279) 


<22 3> attPl recombination site 
<220> 

60 <2 21> mi sc_ feature 

<222> (17922) . . (18687: 

<223 > octcume synthase aene terminator reaicr 


: ^ _ > 
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<: 2 2 3 > 


reature 
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rp.isc_f eature 
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20 
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mi sc_f eature 
(214 9^ . . (2706 ; 
a left T-DNA border real on 
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40 


45 
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55 


60 


< 4 0 0 > 13 

ggccgcacta 

tcgccctata 

gaaaaccctg 

cgtaatagcg 

gaatggaaat 

gaaaccatta 

tgtcaaaaat 

attcactctc 

atttccgccc 

gactgggcac 

gggcgcecgg 

gaggcagcgc 

gttgtcactg 

etgtcatctc 

etgcat acgc 

cgagca rgta 

eaggggctcg 

gate teg teg 

ttttctggat 

t tggctacce 

etttaeggta 

t tcttctgag 

racgagatt t 

gggaegcegg 

ccgatcraac 

tgccgcagcg 

tactgaetat 

tgcatgccct 

tgtcgeggea 

cattattcat 

taact tcagt 

gatggtggag 

1 1 cttaagat 

tacgt taagc 

atgattagag 

aactaggata 

cggtgaaggg 

at taaaaacg 

tatatcctgc 

etcgatacag 

caaact ttac 


gtgatatccc 
gtgagtcgta 
gcgttaccca 
aagaggcceg 
tgtaaacgt t 
ttgegcgttc 
gctecactga 
aatceaaata 
ggatceggge 
aacagacaat 
ttctttttgt 
gget ategtg 
aagcgggaag 
accttgctcc 
ttgatcegge 
ctcggatgga 
cgccagccga 
tga ::cat gg 
tcatcgactg 
gt gatattgc 
tege cgctcc 
egggactctg 
cgattccaec 
ctggatgatc 
act tacgt t t 
tgtggattgc 
gaaaet t tga 
gacaacatgg 
att g tagcta 
gcggggaaag 
tccagcgact 
ta aagaagga 
tgaatcctgt 
atgt aataat 
tc regcaat t 
aat tatcgeg 
caatcagctg 
teegcaatgt 
cac ragecag 
gcagrccatc 
tcatqttacc 


gcggccatgg 
ttacaat t ta 
act taatege 
caccgatcgc 
aat gggtttc 
aaaagt tgee 
tgttccat aa 
atetgeaat g 
aggt tctccg 
egge tgetet 
caagacegae 
gctggccacg 
ggactggctg 
tgccgagaaa 
tacetgecra 
ageeggtett 
actgttcgce 
egatgectge 
tggccggctg 
tgaagagct t 
cgat tegcag 
gggt tcgaaa 
gccgecttct 
ctccagcgcg 
geaaegtc za 
gtctcaat tc 
gggaatattg 
aacatcget a 
ttgtcaa tat 
gcaagattaa 
tgat tegt tt 
gtgrgtcgaa 
tgeeggtet t 
taa catgtaa 
atacatttaa 
cgcggtgtca 
ttg:ccgtct 
gt tat taagt 
ccaacagctc 
agtcegggae 
aataetattc 


eggcegggag 
ctggrtgttg 
ctt 3 tag cac 
cct t :c:aa: 
tggagt ttaa 
taaggtcact 
att terete 3 
gcaat tacet 
getgettggg 
gatgeegceg 
ctgtreggtg 
aegggegtte 
etattgggrg 
gt at : e a t ra 
ttegaetar z 
gtcgatragg 
aggeteaagg 
1 1 ge eg aat a 
ggtgtggegg 
ggeggegaat 
cgeategcet 
tgaeegaera 
atgaaaggt t 
gggatetcat 
agagzaaata 
t itcttgeag 
c:ta geac ig 
t t tt tetgaa 
cgaactac zc 
t tcaa ttgg t 
tggtgztact 
g cagatcgt t 
gcgatgatta 
tgeatgacgt 
taeg tga tag 
tztatgttae 
caetggtgaa 
tg t etaageg 
ceegae egge 
ggegteageg 
aaaaaaacaa 


cat gcgaegt 
ttttataacg 
atcccect t t 
agttgzgtag 
t gage taagc 
atcag tt agt 
gtat teaat t 
t ate tgcaac 
tggagagget 
tgtteegget 
t zzt gaat ga 
ettgegcage 
aagtgicggg 
tggctgatgt 
aagegaaaea 
a tgat ttgga 
egegeatgee 
teatggtgga 
a eegetatea 
gggctgaeeg 
t rtategeet 
agegaegeee 
gggettcgga 
getggagtte 
gaeeaegaac 
gaatgcaatg 
z racetcat a 
gaattatget 
eteaegcatg 
aaat :atc:a 
raegtt ttea 
raaatatttg 
teat ataat t 
t a 1 1 1 a t g a g 
aaaa raaaat 
tagategaat 
aagaaaaace 
teaatttgtt 
ag rt egge a e 
ggagageegt 
eaaet aaact 


eggge teaat 
trgtgaztgg 
cgccagztgg 
ettgaatgge 
aeat aegtca 
aaat at t tct 
agagt zt tat 
ttctttazct 
at t egge tat 
gtcagegeag 
a zt gtaggac 
tgt getegac 
geaggatetc 
aatgeggegg 
t rgeat egag 
egaagag zat 
egatggegag 
aaatggeegc 
ggaeatagcg 
etttttegtg 
t zt tgaegag 
aaeetge tat 
ategttttee 
ttegeeeaec 
gtcggaaggt 
at gaatatga 
a egtgeatea 
egt tggagga 
eat teateaa 
gtgtgattgg 
ataagga rga 
g raataaagt 
t rtgttgaat 
atgggttttt 
at agegegea 
taatte eagg 
ac tecagtac 
ta taccaeaa 
aaaat caeca 
tgtaaggegg 
cccaoot t to 


1* 

2 4 

3 0 

3* 

-t 2 

4 8 

5 4 

6 0 


10 2 
1 0 c 

i: 4 

120 
116 
13 2 
13c 
144 
1 b C 
Ibf 
1C2 
16 b 
174 
16 C 

ibe 

192 
li^ 
2C 4 

2 : o 


2 2 8 
234 
2 4 C 
246 


ggtgetetag tggrttrtgt :t::at:a^: t gt ccct cet gttcag-tac tgaeggggtg 3 12^ 

gtgzgtaacg gcaaaagiar cgccggacat cag~gctate cccgccrtra ztgergtaaa 3 1 3 : 

aratggcaac tg:a3tt:a: ttaca::g:: ::::aac:cg g:acgca::a gaaaateatt 324: 

gat atggeca tgaatggegt t ggatgngg graazagzc:: gcattatggg rgttgg rztc 3 3 3: 

15 aaeacgattt taegtcactt aaaaaattta ggrtgzagtr ggtaacrtrg rgrata rage 33-5: 

egggcagtga cgteategtr tgcgcggaaa tggargaaca gtggggrtat gtrggggzta 341 : 

aatrgegrca gcgetggrtg ttttargtgt atgaragtct rcggaagazg gt t gtt gegc 3431' 

argtattrgg t gaarg taet atggcgargc tggggegtet tatgagertg rt gt za : rrt 334! 

ttgacgtggt gatatggatg azggatgget ggtrgttgta tgaatcrrgr etgaagggaa 3r'.0: 

20 ag rtg racgt aattagtaag cgatatargc agegaattga geggeataar rtgaatrtga 3-;-': 

ggeageacct ggtaeggttg ggacggaagt zgttgtcgtt etrraaaateg gtggagttgc 3^2: 

atgacaaagt categggeat tatctgaara taaaaratta :caa:aag:: ggagtzatta 3 "el 

ereaaecagg aagggcagcr caeetateaa ggtgtactge et tceagaeg aacgaagagc 3-40 

gattgaggaa aaggeggegg cggccggcat gagertgtcg gerrtacetgc tggeegtegg 3?0j 

25 ccagggctac aaaatcaegg gcgtcgtgga etacgageac gtccgcgagc tggeccgeat 3 i* ^ 

eaatggcgac ctgggccgcc tgggcggztt getgaaaete tggetcaeeg acgaecegzg 4 0 1 0 

eaeggegegg tteggtgatg ceaegateet egeeetgetg gegaagateg aagagaagca 4 0 60 

ggaegagctt ggraaggtea tgatgggegt ggt zegeecg agggcagagc ratgaetttt 4 14 0 

ttagecgeta aaaiggecgg ggggtgegeg tgattgrraa geatgt zzee atgegetrra 4 2 0 0 

30 teaagaagag cgaet tegeg gagctggtat tegt gtaggg eaagatregg aataccaagt 4 :>:■■:■ 

aegagaagga cggccagacg gtetaeggga eegartteat tgzegataag gtggattatc 4 32 0 

tggacaceaa ggeaeeagge gggtcaaatc aggaataagg graeattgee ecggegtgag 4 3 30 

teggggcaat ceegtaagga gggtgaatga ateggaegtt tgatcggaag gcataeaggc 4 44: 

aagaactgat cgaegegggg ttttcegceg aggatgeega aaeeategca ageegeaeeg 4 30 0 

35 teatgcgtgc gteeegegaa ar tt teeagt c eg teg get z gatggtreag taagcta egg 

teaagatega gegegaeage gtgcaactgg ctccccctg: eetgccrgeg reateggzeg 4 0. 2 0 

-cgtggagcg ttcgegtcgt ctrgaaeagg aggzggzagg t t t ggcgaag tegatgatea 4 r : 

tcgacacgcg aggaactatg aegaceaaga agegaaaaar egteggtgag gaertggeaa 4 74 0 

aacaggtcag cgaggreaag caggccgcgt tgetgaaaea eargaageag ragateaagg 4:0C 

40 aaatgeaget tteettgtte gatattgege egtggeegga eazgatgega gegatgeeaa 4300 

aegacaegge cegetetger ctgttcaeea egegeaaeaa gaaaatteeg egegaggegc 4 '3 2 0 

tgeaaaacaa ggteatttte caegtcaaea aggaegtgaa gateacetae aceggegteg 4 33C 

agetgeggge cgaegatga: gaaetggtgt ggeageaggt gttggagtae gegaagegea 504 0 

eeectategg cgagcrgate aeetteaegt tetaegaget ttgrcaggar ztgggztggt 5 ICC 

45 egatcaatgg eeggtattaz aegaagge rg aggaatgeet gtegegecta eaggegaegg 5I60 

egatgggctt caegteegae cgcgttgggc acetggaate ggtgtcgctg etgeaeegct 5 2 20 

t ecgcgtcct ggaecgtgge aagaaaacgt eccgttgeea ggtec tgate gaegaggaaa 5 2 80 

tegtegtget gtttgetgge gaceaetaza egaaat teat atgggagaag tarrgcaagc 5 34 0 

tgtcgccgac ggcecgaegg atgttegart attteagete geaeegggag ecgtaec rgc 54 00 

50 teaagctgga aacettecge ctcatgtgzg gateggatte taercgegtg aagaagtggc 5400 

gegagcaggt eggegaagee tgcgaagagt tgegaggeag eggrctggtg gaa eaegect 5h 20 

gggtcaatga tgaectggtg cattgeaaac get aggge rt tgtggggtra gttecggztg 5=3 0 

ggggttcagc ageeageget ttaetggeat tteaggaaea agzgggeaet getrgacgea 5^4 0 

rttgettege teagtatcge tegggacgea eggegeget r taegaattge egataaaeag 5 "00 

55 aggattaaaa ttgacaattg tgattaaggc tcagattega rggettggag eggecgaegt 5 "6 C 

geaggatttc cgegagatce gattgtegge ectgaagaaa grtccagaga tgttcgggtc 5 b 2 C 

:gtttacgag caegaggaga aaaageceat ggaggegtte grtgaaeggt tgegagatgc 5F8C 

rgtggeattc ggcgc:taca tegaeggega gatrattggg rtgtcggtrt t raaaeagga 5940 

^gacggcccc aaggargctr aeaaggegea tctgtcrgge gttttcgtgg agercgaaca 6C0C 

60 gegaggcega ggggt tgccg gtatgetget gcgggcgttg teggegggtt tattgetegt 6 C £ 0 

gatgategtc cgaeagattc caaegggaat ctggtggatg tgcatcttea teeteggege 612C 

acttaatatt tcgetattct ggagcttgtt gtttattteg gtctaeegee tgeegggegg 6160 

ggtegeggeg aeggtaggeg ctgtgeagec gctgatggtc gtgttcatct ctgcegctct 624C 


recaaat aae c:aa:accia: 


;aa:aaca3: eetaaaaaet atttc:ecjc:aa 


ggcgggggeg gttteeatgg egtteggaae 

geetctgcte a:::::ac:g eetggeaart 

5 agetttagtg tttgateeg^ :aa:c::ga: 

gtggetegge etgateggag egggtttaae 

a e t e g a a c e t acagttgttt eettartggg 

attgeegceg atc::ca:a: gcggtgtgaa 

10 egg eg a g egg tatcagctca etcaaaggeg 
aaegraggaa agaaeatgtg ageaaaagge 
gegttgetgg cgtttttcca taggctcrgc 
t:aaq::aaa ggtggegaaa ceegaragga 
age tec rt eg tgegetccec tgttezgace 

15 etczrttegg gaagcgtgge getttrtraa 
taggtegtte getccaagct gggetgcgtg 
gecttatceg gtaactateg tcttgagtcc 
geageageea ctggtaaeag gattageaga 
ttgaagtggt ggectaaeta eggctaeact 

20 ctgaageeag ttaccttegg aaaaagagtt 
getggtageg gtggtttttt tgt ttgraag 
eaagaagate ctttgatett ttetargggg 
taagggattt tggtcatgag attatcaaaa 
aaatgaagtt ttaaatcaat ctaaagtata 

25 tgettaatea gtgaggcacc taeeteagcg 
tgaetccccg tegtgtagat aaetaegata 
gcaatgatae cgcgagaccc acgcteaccg 
geeggaaggg ccgagcgcag aagtggtcct 
aaaeaagtgg cagcaaegga ttcgcaaacc 

30 aggtttgega teegctgtgc caggegttag 
gcaggtggcg gaaacattgg atgetgagaa 
gcacctatcc gaecaaggct ttgaactatc 
ttacatctcg gatgatgact ctgatgaaga 
agagcttgtc gggaagattg aaetcaactc 

35 cattgttgtg tegcacaegc acegaggcaa 
gaaaaagtgg gcactaagca gaeagctcet 
tgtacctgcc tgeaatttgt acgeaaaatg 
caegtataaa actagacctc aagtctcgaa 
gggagcacag gatgacgect aacaattcat 

40 aattcaggag ttaaacatca tgagggaagc 
agaggtagtt ggegtcatcg agegecatet 
cggctccgca gcggatggcg geetgaagee 
gaeegtaagg cttgatgaaa caacgcggcg 
ggcttcccct ggagagagcg agattctccg 

45 cgacatcatt ccgtggegtt atecagetaa 
caatgacatt ettgeaggta tcttcgagcc 
gctgacaaaa gcaagagaac atagcgttgc 
tgatccggtt cctgaaeagg atetatttga 
ctcgccgccc gaetgggctg gcgatgageg 

50 gtaeagegea gtaaceggea aaatcgegec 
gcgectgccg gcecagtatc agcccgtcat 
agaagatege ttggcctcgc gegcagatea 
egagatcacc aaggtagtcg gcaaataatg 
cgcggcgcgg ctraactcaa gcgttagaga 

55 ggtggttcta agcctcgtac ttgcgatggc 
tgttttagtg gatgaagctc gtcttcccta 
tccaagcaac tacgacaact ccataagcaa 
ctctgagagc aaetaegata atagtteatc 
taggcttata tatagegcaa atgggteteg 

60 caatgggaca acgaacttct tttccaeatc 
ggggegeggc gtctatggcg gcaaagatgg 
tggccaattt ccgcttgccc tgacagataa 
gectgetete taataaaatg ttaggagett 


ectcietc:aee c^eaagtgee aazeteeeczt 

ggeggzegga ggacttetge tegtteeagt 6 4 5 C 

geetazagga a^eaatgttc teggeetgge c :4 . 

etttcteage egggatggeg ^taagaagct 6 6 - C 

ataeegeaea gatgegtaag ga^aaaatae t ^ ^ 

gtaataeggt tatreaeaga ateaggggat 684 0 

eagcaaaagg ezraggaaezg taaaaaggee 6h22 

ececctgaeg agcateaeaa aaategacge 6 26 3 

etataaagat a~eaggcgtt :::::ctgga ' 7 .")2: 

etgrzgetta ezggatacet gteegccttt ' 7 :>3-_ 

tget^aeg-t gtaggtatrt eagttcggtg "14.; 

eaegaaecec ccgttcagze egaregctge ' y 2':>: 

aaecrrggtaa gacaegactt atrgzeartg 7 2 6 ■'. 

gegaggtatg taggiggtgc taragagtte "32; 

agaaggacag tatttggtat etg rgctetg "333 

ggtagrtctt gatrrggcaa a:aaaccac: "4 4 3 

eageagatta egcgcagaaa aaaaggatat "50 3 

tetgargcte agtggaacga aaartcargt "bo'j 

aggatettea cetagatcct cttaaattaa 7020 

tatgagtaaa cttggtctga cagttaciaa ^ 6 -0 

atetgtctat ttcgttcate eatagttgee "740 

egggagggrt taccatctgg eeeeagtgct "800 

gcteeagatt tateagcaat aaaeeageca '-'860 

geaaetttat ceg retccat eeagtct at t 7920 

tgtcaegc zt tttgtgccaa aagcegcgcc "'96 0 

gegteatatg aagatttegg tgatecctga 8040 

ceattteatt gttcgtgaag tgttegatgt 6100 

taeeagaagt gtgagcccct aecggaagga 61 6 0 

ctrtgettgz tatggegcat teategaeca £220 

aacatggaae gatctagect ctategaaca 8280 

aggagtegeg cacagtctca tegaatttgc &340 

tggcataega ttagagacae aaacgaaeaa 8 4 00 

tggetttaet cteggeggea ttga^ctgtt 84 6C 
cgaaacageg atgtactggt aetggttrtc 
teaagcegae accgcttcg z ggcgcggrrtt 

ggtgategee gaagtatcga ctcaactatc 6640 

cgaaecgacg ttgetggccg tacatttgta &voc 

aeacagtgat attgatttge tggttacggt 8 7 60 

agctttgate aacgaccttt tggaaacttc 8820 

cgctgtagaa gtcaccattg ttgtgcaega 8880 

gegegaaetg caatttggag aatggcageg 8 94 0 

agccacgatc gacattgate tggctatett 9000 

cttggtaggt ccagcggcgg aggaactett 9060 

ggcgztaaat gaaaccttaa cgctatggaa 9120 

aaatgtagtg cttacgttgt cecgeatttg 9180 

gaaggatgte gctgccgact gggcaatgga 924 0 

aettgaagct aggzaggctt atettggaea 9300 

gttggaagaa tttgttcact aegtgaaagg 9 3 6C 

tetaacaatt cgttcaagcc gaegrcgrtt 9420 

9-tggggaag actatgegeg atetgttgaa 94 80 

ateggggeag geacttgetg acetgecaat 9540 

tgactaetce ccatccaact acgaeatttc 9600 

t tacgaeaat agteeatcaa atta:ga:aa 9660 

caatracga: aatagtcgea aeggaaateg 9"2C 

cactttcgce ggctactacg teattgeeaa 9"8C 

tggcaaaagg atgttctaca ccccaaaagg 9&4C; 

gagettetge ggggeattgg tegtrataaa 9902 

egge rtgaag ateatgtate taagraacta 996" 

ggetgeeat t tttggggtga ggeegt t ege 1C222 


ggccgagggg 
gagaaggggg 
aaaaaeaagg 
gaaaaacggg 
z g t Caat agg 


ggct ggccag 
gcegggtgag 

aeggegt t 1 c 
rcagcccggt 
::cc:gcca: 
arggaacttt 
argattttcg 
gaccgcgttg 
r raagggat c 
acagaagtca 
cacatacaaa 
ataaacgctc 
aaactgaagg 
gacccccgcc 
attgaaggag 
at taatgcag 
ttaatgtgag 
gtatgttgtg 
attacgccaa 
ggagctctcc 
aatctgagct 
atatcaacta 
gtacaaaggc 
cagaggcaag 
tcatccccaa 
caccaaagca 
ccccaaaaga 
atctaggaag 
aggttagcct 
cagcaggtcc 
ccaagaaggt 
aagacatat t 
ataaaccaag 
aggccatgca 
ggcgaacagt 
atggtggagc 
caaagggcta 
tgcccagcta 
tgccatcat t 
aaagatggac 
t caaagcaag 
tatccttcgc 
tcgaggctag 
gttcgttgca 
ctgaacgaga 
aacagactac 
atggtat tag 
caacttagtc 
ctactcgcta 
cgagcctct t 
tagt ectgaa 
agtcgttcgg 
gtaatttcta 
tccccagaac 
cacttcttcc 


1 1 1 a t aa a t a 
eggaaacect 

atcatetata 


aggtat ccac 
z ggegcgttt 
gagcgtcgga 
agaercggat 
ggcgegtgat 
aeagrgtegg 
agggat e aag 
t ttttggaat 
t tategt aeg 
tggacgaaeg 
ttttctctta 
cgggaaacga 
gatgacgrgg 
ccactcagcc 
ctggcacgac 
ttagctcact 
tggaattgtg 
gctatt tagg 
cat atcgace 
taacagcaca 
ctaegttgt g 
ggcaacaaac 
agcagcagct 
aggagaagct 
aaaagcccac 
gatctccttt 
gaagttcgaa 
c: tcaatttc 
caccaagacg 
taaagatgca 
tctcaagatc 
gcaagtaat a 
tggagtctaa 
tcatacagag 
acgacactct 
ttgagacttt 
tctgtcactt 
gcgataaagg 
ccccacccac 
tggattgatg 
aagaccct tc 
catggatctc 
acaaattgat 
aacgtaaaat 
at aatactgt 
tgacctgtag 
gaccgacagc 
ttgtcctcaa 
ttttgtgtga 
aatcatctgc 
ct tcatctgg 
ctgtatcgac 
at caggttaa 
ccgataacgg 


g a a a 

tgCaaatgCt 

at etgt cage 
:g:c::::aa 
ggaaaccege 
ccggccgaaa 
aagtgt :aac 
aaegccggcg 
geagggecat 
aagggt egac 
tgaaggegag 
gaitggecag 
atttgegat c 
ecacag zagz 
gctgctccgt 
gaatgeeage 
gataaarctt 
ggt ttacccg 
caat ctgatc 
gaeaagcegt 
ccaatacgca 
aggt t tcccg 
cattaggcac 
ageggataac 
tgacactata 
tgeaggegge 
gttgctcctc 
tataaeggtc 
ggcgttcccg 
gaegegtaca 
caactcaagc 
tggctcacgc 
gccccggaga 
ggtgaaggtg 
agaaagaatg 
atctacccga 
gtcaaaagat 
agaagtacta 
gagattggag 
gattcaaatc 
tettttacga 
ggtctact zc 
tcaacaaagg 
catcgaaagg 
aaaggctatc 
gaggagcatc 
tgacatctcc 
ctctatataa 
gggccccaaa 
gagcaatget 
gatataaata 
aaaacacaac 
tcgaccgaca 
cttccaaatg 
tgeegtat ta 
caaaataaaa 
atcaagaaca 
attt teagee 
ctgcagactg 
tggcgttttt 
agaccggcac 


g egg 1 c a eg e 
ageaggt t aa 
ggatt t tctg 
a::::gc::: 
gtgtcaatac 
cjeaaaateac: 


_ ^ag^ggg*- - 
g z eaggg eg z 
aaga e agg 1 1 
cct gtggaca 
t caagtgt :a 
cciz accacac 


gcccct caaa 
a g g a 1 z g c g c 
ttateccea^ 


^ ^ ^ -t ^ 


agarggcege 
atctt gctgr 
atceageaa: 
gaegt egge: 
gaggattttt 
c:a:t rgac z 
egtcaggett 
aetecegagg 
ttcaegcect 
::aatat at z 
atgageggag 
ttt aegt ttg 
aacegcctct 
actggaa age 
cccaggctt t 
aat tteaeac 
gaat act caa 
cgctcgacga 
tcagagcaga 
cacatgccgg 
gagt tgcaca 
caacaagtca 
ccaagagctt 
taggaaccaa 
ctaeaatgga 
acgacactat 
ccgacccaca 
gt aacaatct 
tcaggactaa 
t tc cagtatg 
tctctaaaaa 
gaggatctaa 
etcaatgaca 
aaaaatgtca 
ataatttegg 
acagtagaaa 
at tcaagatc 
gtggaaaaag 
actgaegtaa 
ggaagttcat 
taatgat ttt 
tttttataat 
tcaat atat t 
atatccagtc 
gect tccaaa 
ttcttctcaa 
aatcataaaa 
acatctacct 
at t tcacaac 
tctatact ta 
gctgtgtata 
gatgtcat t t 
actggecata 


gtgtctcgca 
cageccagcg 
gt t eggat at 
tegegecaga 
gaaagagega 
egg rgctgeg 
1 1 etagcega 
tecgaegt tt 
gga accct gt 
ttt aaatat c 
ctgtcaaaca 
aat taaggga 
gaa rtgacag 
ccc egcgcgt 
ggg-agtgag 
acactttatg 
aggaaacagc 
getatgeate 
attaat tcra 
ategggtatt 
tatatacgat 
caagaaat t t 
gcaaacagac 
tgetaaggee 
aaggcccagc 
cgatttcctc 
gttcaccaet 
gatggttaga 
ccaggagatc 
t tgcatcaag 
gacgattcaa 
ggtagttcet 
cagaactcgc 
agaagaaaat 
aagatacagt 
gaaacctcct 
aggaaggtgg 
t ctctgccga 
aagacgttcc 
gggatgaege 
1 1 catttgga 
attttgactg 
gceaactt tg 
aaat tagat t 
actatgaatc 
tgt tct tegg 
aeggaategt 
agaaataaga 
attcatatac 
tcttatactt 
ctaaacgtga 
agggagectg 
t cgcggtggc 
tcggtggtca 


tcaacgccgc 

cacggcttcg 
gcgagggeaa 
tt tcgtggag 
teat cctgt g 
eaageagat e 
et aegtcege 
zc eagacgag 
gggtggttga 
ggttggcatg 
egttattcta 
etgatagtt t 
gtcaegt tat 
aaecgcaacg 
tggecgat t e 
cgcaacgcaa 
ct teegget e 
tatgaecat g 
eaacgcgttg 
atcc racaaa 
caacaecctc 
gactggggtt 
gcea itat ta 
aggt t gaa it 
ct aac aagee 
agtgatccag 
tatctttacg 
gataatgaga 
gaggzetaeg 
aaatacct tc 
aacaeagaga 
ggcttgette 
actgaatct a 
cgtgaagact 
ct tegtcaac 
ctcagaagac 
■eggat tccat 
ctcctacaaa 
cagtggtccc 
aacca rgtct 
acaat ccc ac 
gaggaeacge 
atagtgacct 
tacaaaaaag 
ttgeat aaaa 
aactact tag 
gtgatgctgc 
egtate cage 
aaaagaggtg 
gctagtgt za 
t tctcttaca 
taaagtttct 
acat ttatat 
t gaga t cage 
t catgegcea 


1 0 3 j j 
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lit: 


ii^;o 
n*z j 
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12 00 0 
12060 
12:20 
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12240 
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12540 
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g Z 1 t t 25 1 C C ZC9ata"9"d rrdCC99?-^ aagtttatgg ; j a ^ i C " u 1 C Z g aC C a3 . 

acgtgcactg gtcaggggga ::a::a: tcgctcgggt gtgtraataa :3tca::::9 ^ j 3 2 1 

tdcat ccaca aacagacgat aacggctctc tcttttatag gtgtaaacct taaactgcat - - ^ c - 

:::a::aa:: cctgttctcg ttagraaaag agccgttcat :::aa:aaa: cgg:?cgacct 14.43 

5 za^ccatccc ttcctgattt tccgctttcc agtgtttggc atgtagatga cgg^tttcat _ 4 _ ~ 

tctgcatggt tgtgcttacc agaccggaga tattgacatc a:ata:gc:: tgagcaactg 14 162 

a: ag c t g t c g ctgtcaattg tcaccgtaat acgctgcttc atagcacacc t ct 1 1 1 cga c 1 4 2 C 

at a t r r eg gg tagtgtc^at caatgtct r a ctttc ^c:aa aagttggccc agggcttccc ^4^^^ 

ggtattaaca gggacactag gatt z at t ra ttctgtgaag tgatcttccg tcataggtat 14 1-42 

10 ttatttggeg taaagtgrgt tgggtgatgr cgccaaccca gccgactata ggttattaat 14 4 2 C 

acratttaag cagttgattc atagtgactg gacacgccgc gctttacagt attatgtagt 144 6 C 

ctgtttttta tgcaaaatct aatttaatat attgatattt a:arca::r: acgttttttg 1422C 

ttcagct t t c ttgtataaag ttggcattat aagaaagcat tgtttatcaa t tt gt t graa 14262 

tgaataggtc actattagtc aaaataaaa: tattatttgc cacrcagrtg cagrtcrtcg 1404: 

15 aggaattcgg ta:cc:aa:i ggtaaggaaa caattatttt cttttttttt tttagtataa I4"v 

aacagttaag tgatgctaat tagtatgatt ataataatat agttgttata attgtgaaaa 14"-:; 

aataatttat aaatatattg ttta:ataaa caacatagta atgtaaaaaa atatgacaag 14821 

tgatgtgtaa gatgaagaag ataaaagttg agagtaagta tattattttt aatgaatttg 1488: 

attgaatatg taagatgata tatggtcggt aagaggtttt aartttca:: ataatgaaat 1494: 

20 aagatcacta ecgggcgtat tttttgagtt atcgagattt ttaggagcta aggaagctaa 150 v 

aatggagaaa aaaattattg gatat acca: tgttgatata ttttaatggt attgtaaaga 1516: 

acattttgag gcattccagt cagttgctta atgtatttat aattagattg tttagctgga 1512: 

tattacggcc tttttaaaga ccgtaaagaa aaataagca: aagttttatc cggtctttat 15180 

tcacattctt gcccgcctga tgaatgctca tccggaattc cgtatggcaa tgaaagacgg 15240 

25 cgagctggtg atatgggata gtgttcaccc ttgttacact gttttccatg agtaaatt ga 1 5 3 -J 0 

aacgttttca tcgctctgga gtgaatatta tgacgat tt z cggcagtttt ta:a:atata 15360 

ctcgcaagat gtggcgtgtt acggtgaaaa cttggcctat ttccctaaag ggtttattga 154 20 

gaatatgttt ttcgtcttag ccaatccctg ggtgagtttc actagttttg atttaaacgt 154 30 

gg tea atatg gataacttct t cgc tcccgt ttttactatg ggcaaatatt atacgcaagg 15540 

30 cgacaaggtg ctgatgccgc tggcgattca ggttcatcat gccgtctgtg atggcttcca 150 00 

tgtcggcaga atgcttaatg aattacaaca gtactgcgac gagtggcagg gcggggcgta 15000 

atcgcgtgga tccggcttac taaaagccag acaacagtat gcgtatttgc gcgctgattt 15710 

ttgcggtata agaatatata ctgatatgtt gggtccataa tagtaatttt agctggtttg 15780 

atgaattaaa tatcaatgat aaaatactat agtaaaaaca agaataaata aattaaaata 1564 0 

35 atattttttt atgattaata gtttattata taattaaaca tctataccat tactaaatat 15900 

tttagtttaa aagttaataa atattttgtt agaaattcza acctgcttgt aattta::aa 15^00 

taaacaaaat attaaataac aagctaaagt aa:aaa:aat atzaaactaa tagaaacagt 1002 0 

aatctaatgt aacaaaacat aatctaatgc taatataaca aagcgcaaga tctatcattt 10060 

tatatagtat tattttcaat caacattctt attaatttct aaacaatact tgtagtttta 10140 

40 ttaactccta aatggattga ctattaatta aatgaartag tcgaacatga ataaacaagg 102 00 

taacatgata gatcatgtca ttgtgttatc attgatctta cat ttggat t gat tacagt t 1*52 1 0 

gggaaattgg gttcgaaatc gataagcttg gatcctctag agagctgcag ctggatggca 103 2 0 

aataatgatt ttattttgac tgatagtgac ctgttcgttg raacaaattg ataagcaatg 103 80 

ctttcttata atgccaactt tgtacaagaa agctgaacga gaaacgtaaa atgatataaa 10440 

45 tatcaatata ttaaattaga ttttgcataa aaaacagact aaacaatact gtaaaacaca 165C0 

acatatccag tcactatgaa tcaactactt agatggtatt agtgacctgt agtcgact aa 10500 

gttggcagca tcacccgacg cactttgcgc cgaataaata tc tgtgacgg aagatcattt 10020 

cgcagaataa ataaatcctg gtgtccctgt tgataccggg aagccctggg ccaarttttg 10080 

gcgaaaatga gacgttgatc ggcactaccc atttcacaac tcttatactt ttctcttaca 10740 

50 agtcgttcgg cttcatctgg at tt tcagc : trtatactta ttaaacgtga taaagtttct 108C0 

gtaatttcta c tgtat cgac ctgcagactg g:tgtgtata agggagcctg acatttatat 10800 

tccccagaac atcaggttaa tggcgttttt gatgtcattt tcgcggt ggc t gag a tcagc 10 920 

racttrttcc ccgataacgg agaccggcac actggccata tcggtggtca tcatgcg tea 10 980 

gcttttatcc ccgatatgea cca tegggta aagttcacgg gagactttat ttgatagtag 1704 C 

55 acgtgcactg gecaggggga tcarcatccg tcgcccgggc gtgtcaataa tat c actctg 171CC 

tacatttaca aacagacgat aacggctctc tcttttatag gtgtaaacct taaac tgcat 1716C 

t tcactagtc cctgttctcg ttagtaaaag agtcgttcat 1 1 taataaa r egggtgatet 17220 

cagccatccc t tcctgat tt t ccgctttcc agegtcrgge aegcagarga cgggttt tat l'."28C 

tctgcatggt tgtgcttacc agateggaga tattgatatc atatatgtct tgagcaattg 1~34C 

60 atagctgtcg ctgtcaactg tcactgtaat aegctgrtte at agcacacc tctttttgac 174CC 

atacttctgt tettgatgea gatgattttc aggactatga cactagtgta tatgaatagg 17400 

tagatgtttt tattttgtca cacaaaaaag aggcttgeae ctctttttct tatttttttt 1752C 

tatgatttaa tacggcattg aggacaatag cgagtaggct ggatacgacg attccgtttg 17580 


agaagaacat ttggaaggct gtcggtcgac taagttggca gcatcacccg aagaacattt ^ 643 

~- g 3 a g g z. z 2 t cggttcatta caggttatia atattatc^a agtagttgat tcatagtgat * - _ 

1 QC: a t a t C: t t CJtCIttttSCa ^Itattatgta gtCtgttttt tatgcaaaat C-aa^tta3t ^ c _ 

atattgatat ::a:a::at: titacg::::: cgt::ag::: ::::g:acaa agttggcatt 1 ^ 5 2 3 

5 ataaaaaagc a::g:tc3t: aatttgttgc aargaaragg ::3"ta:cag tcaaaataaa 1 

a:ca::a::: ggggcccgag a::ca:g::a gctctagagt :::g::::aa tgagatatg;: 1^943 

gagacgccta tgatcgcatg a:a:::g::: ::aa::c:gc tgtgcatgtt gtaaaaaac: 2 5 3 3 3 

t^ascatcitc; ta^ctcaoat z zz z at z u c c g^tttc^gtt cattctaatg aatatattac 1 c 3 6 3 

ccgttactat cgcatttcta tgaa:aa:a: :c:c:g::ca at::ac:ga: :g:a;cc:a: 3S32C 

10 :ac:ta:a:g :acaat:a:ta aaatgaaaac aatatattgt gctgaatagg tttatagcga 16I5C 

catctatgat agag :gc:ac aataataaac aattgcgttt :a::a::a:a aatccaattt 1 824 2 

taaaaaaag: ggcagaaccg gt:aaac:ta aaagactgat tacataaatr ttattcaaa: 1 83 02 

t::aaaagg: cccaggggct agtatrtacg acacaccgag tggcgaacta ataacgttca 18362 

ctgaagggaa ctccggttcc ccgccggtgc gcatgggtga gattccttga agttgagtat 16422 

15 tggccgtccg ctctaccgaa agctargggc accattcaac z cggt c rag z acggcggccg 18482 

ggtaaccgac ttgctgcccc gagaattatg tagcattttt ttggtgtatg tgggccccaa 18542 

atgaagtgta ggtcaaacct tgacagtgac gacaaatcgt tgggcgggt z cagggcgaat 18602 

tttgcgacaa catgttgagg ctragcagga cctgcaggca tgcaagrrtag cttactagtg 18660 

a:gcatat:c tatagtgtca cctaaatrtg z 18691 

20 

<210> 14 
<211> 59 
<212> DNA 
25 <213> Artificial sequence 

<220> 

<223> forward primer used for the amplification of 200 and 400 bp CHS ragments 
30 <400> 14 

ggggacaagt ttgtacaaaa aagcaggttg ractgctaac rctgagaacc atgtgcttc 59 

<210> 15 
35 <211> 59 
<212> DNA 

<213> Artificial sequence 

<2:o> 

40 <223> reverse primer for amplification of 400 bp CHS fragment 
<400> 15 

ggqgaccact ttgtacaaga aagctgggtc gcttgacgga aggacggaga ccaagaagc E9 


45 


50 


< 2 I 0 > 16 

< 2 1 1 > 5 9 
<2 12> DNA 


<213> Artificial sequence 
<220> 

<223> reverse primer for amplification of 2D0bp CHS fragment 
< 4 0 0 > 16 

55 ggggaccact ttgtacaaga aagctgggta ggagccatgt aagcacacat gtgtgggtt 59 


<210> i- 7 

<211> 100 

60 <212> DNA 

<213> Artificial seauence 


10 


15 


60 


<: 4 Z Z > 1 " 

aaaaacaaa: ttatacaaaa aaa:aaac:c: :a::a::aac :::aaaaa:: a:a:gc:::a 


< : : i > ice 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

<223> reverse primer for amplification of ICO bp CHS fragment 

< 4 0 0 > 18 

20 ggggaccact ttgtacaaga aagctgggta acttctcctt gaggtcggtc atgtgttcac 60 
tgttggtgat gcggaagtag tagtcaggat actccgcctg 100 


< 4 0 0 > 21 

ggggacaagt ttgtacaaaa aagcaggotg cactgctaac cctgagaacc atgt 

<21C> 22 

< 2 1 1 > 54 


<210> 19 

25 <211> 79 

<212> DNA 

<2L3> Artificial sequence 
<220> 

30 <223> forward primer for amplification of 50 bp CHS fragment 

<400> 19 

ggggacaagt ttgtacaaaa aagcaggctg cactgctaac cctgagaacc atgtgcttca 60 
ggcggagtat cctgactac 79 

35 

<210> 20 

<211> ^9 

<212> UNA 

40 <213> Artificial sequence 

< 2 2 0 > 

<223> reverse primer for 50 bp CHS fragment 
45 <400> 20 

ggggaccact ttgtacaaga aagctgggtg tagtcaggat actccgcctg aagcacatgg 60 
ttctcagggt tagcagtgc 79 

50 <210> 21 
<211> 54 

< ::::■> dna 

<211> Artificial sequence 
55 <22C> 

<223> forward primer for amplification of the 25 bp CHS fragment 


12 


< 2 1 2 > 2NA 


< w > 

< 2 2 3 > 


fcr aT.c::f::a:::r 


- - v- v- ~*'Z ~ > ■ - »~ - 


10 


15 


i C C a C t ttGta^aaCJa aS^CtCICICJIa CatCIQttC 


< 2 1 0 > 2 3 

<211> 17662 

<212> DNA 

<213> Artificial sequence 
<220> 

<223 > acceptor vector pHELLSGATE4 


20 


25 


30 


35 


40 


45 


50 


55 


60 


<400> 23 

ggccgcacta 

tcgccctata 

gaaaaccctg 

cgtaatagcg 

gaatggaaat 

gaaaccatta 

tgtcaaaaat 

attcactctc 

atttccgccc 

gactgggcac 

gggcgcccgg 

gaggcagcgc 

gttgtcactg 

ctgtcatctc 

ctgcatacgc 

cgagcacgta 

caggggctcg 

gatctcgtcg 

ttttctggat 

ttggctaccc 

ctttacggta 

t tcttctgag 

cacgagattt 

gggacgccgg 

ccgatccaac 

tgccgcagcg 

tactgactat 

tgcatgccct 

tgtcgcggca 

tattattcat 

taacttcagt 

gatggtggag 

ttcttaagat 

tacgttaagc 

atgattagag 

aactaggata 

cggtgaaggg 

at taaaaacg 

tatatcctgc 

ctcgatacag 

cagactttgc 

aaacacggat 

cctgtgatca 

ct cocttaac 


gt gatat ceo 
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agZtttagtg tttgatCCgC Cd3" CCC^-- gZ~taZ3gg3 5235319 - - - tcgg77tggz "z Z i ~ 

actegaaecc acagttgttt ccrtaci^g re ttct rage zgggatggcg ctaagaag;;: 600: 

5 attgcrcgccg 5tcttC5t3t gciggtgz^aa ataczgcaca gatgcgzaag gagaaaataz c *. ~ 

rgcatcaggc actzzzcziz zzzzzc^zzz actgactcgc tgrgctcggt cgttcggctg 6 " 8 C 

zcjcjz^a^JCQc: 1 3 crs^ r t 35 ct csaaciu ^taatacggt t ccscs^s atzaggggat •: w ^ ,, 

aacgcaggaa agaacratgtg agcaaaagsc cagcaaaagg czaggaaccg raaaaaggcr 69CC 

3 c 3 t t g c t g g zgttzttzra taggctcrgc zcccctgacg 53C3tC3C33 aaatzgacgz t ?6 C 

10 tzaagtcaga ggtggcgaaa cccgacagga ctataaagat azcaggrgtt cc rrcrtgg a 7.:2C 

agctccctrg tgcgrtctzc tgttccgarc ctgczgctta crggatarct g:::2:ct:: 'r;;sc 

rtrccttcgg gaagrgtggc grttt rtcaa t get zacgct gtaggtatct cagttrggtg 714C 

z aggtcgt t gccrraagrt gggctgtgtg cargaacccc crgttcagcc eg azrgztg :: 72 ;C 

geettatccg gtaaetatrg tettgagtec aaceeggtaa gacaegaett at rgecaetg 72 0 C 

15 gragcagcca rtggtaarag gattageaga gegaggtatg taggeggtgc taragagttr 732: 

ttgaagtggt ggcetaaeta cggctacact agaaggacag tatttggtat c tg r get e tg ^380 

rtgaagzcag :ta:::::^ aaaaagagtt ggtagctctt gatrrggraa 3:333::a:: ^44: 

grtggtagcg gtggtttttt tgtttgeaag cagcagatta cgcgcagaaa aaaaggatat 7 5j2 

zaagaagatc ctttgaccct ctctaegggg tctgacgctc agtggaacga aaaet eaegt ^50: 

20 taagggattt tggt eatgag attateaaaa aggatcttca cctagatcct tttaaattaa ^020 

aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggt rcga cagctarcaa 

tgcttaatca gtgaggcare tatctcagrg atetgtctat tt egt tcatc catagttgrc v M 4; 

t gaetcrccg tcgcgtagat aactacgata cgggagggct tarzatztgg czzzagt gzt ^80C 

gcaatgatac cgcgagaccc acgctcaceg get zcagat t tatcagcaat aaaccagcca 7S»f0 

25 geeggaaggg zegagegzag aagtggtzzt gzaazt t tat czgcztccat cragtctatt ''-CI: 

aaacaagtgg cagcaaegga ttcgcaaacc tgtcacgcct tttgtgccaa aagczgzgzc 7980 

aggtttgega tccgctgtgz caggegttag gcgtcatatg aagatttegg tgatzcztga 8040 

gcaggtggcg gaaacattgg atgctgagaa ccatttcatt gttzgtgaag tgttcgatgt 8100 

gcacctatcc gaccaaggit ttgaactatc taccagaagt gtgagczczt azeggaagga 8:>:o 

30 ttacatctcg gatgatgact ctgatgaaga czztgcttgc tatggegcat tcatcgacca 8220 

agagcttgtc gggaagattg aactcaactc aazatggaac gatztagczt ctatcgaaca 61<?C 

zattgttgtg tcgcacacgc azegaggzaa aggagtcgeg cacagtctca t rgaatttgc 834 0 

gaaaaagtgg gcactaagca gacagctcct tggzatacga ttagagacac aaacgaazaa 840 :■ 

tgtacctgcc tgzaat ttgt aegcaaaatg tggztttact ctcggcggca ttgacctgtt 84 tO 

35 caegtataaa actagacctc aagtctcgaa egaaacageg atgtactggt aztggttztz 852: 

gggagcacag gatgaegczt aacaattzat tzaagecgae accgcttcgc ggcgcggctc 6 5 6 0 

aatccaggag ttaaacatza tgagggaagc ggtgatcgcc gaagtatcga ctcaactatc 8f4; 

agaggtagtt ggcgtcatrg agcgccatct egaazegacg ttgctggccg tacatttgta 8' 7 00 

cggctccgca gtggatggzg gcctgaagcc acacagtgat attgatttgc tggttacggt £ n f.: 

40 gaeegtaagg cttgatgaaa caacgcggcg agctttgatc aacgaccttt tggaaacttc 8810 

ggcttcccct ggagagagcg agattctccg cgctgtagaa gtcaccattg ttgtgcacga 686 0 

cgacatcatt ccgtggcgtt atccagctaa gzgrgaactg caatttggag aatggcagcg 6-1^4 Z 

caatgacatt ettgeaggta tcttcgagcc agccacgatc gacattgatc tggctatctt 900 : 

gctgacaaaa gcaagagaac atagcgttgc cttggtaggt ccagcggcgg aggaactctt 906'. 

45 tgatccggtt cctgaaragg atctatttga ggcg:taaat gaaaccttaa cgctatggaa 9120 

ctcgccgccc gactgggctg gcgatgagcg aaatgtagtg cttacgttgt cccgcatttg 9180 

gcacagcgca gtaaceggea aaatcgcgcc gaaggatgtc gctgccgact gggcaatgga 924 0 

grgcctgccg gcccagtatc agcccgtcat arttgaagct aggcaggctt atcttggaca 9 3 00 

agaagatege ttggcctcgc gegcagatea gctggaagaa tttgttcart aegtgaaagg 936 C 

50 cgagatcacc aaggtagtcg gcaaataatg trtaacaatt cgttcaagcc gacgccgztt 9420 

c geggegegg cttaactcaa gcgttagaga gctggggaag actatgegeg atctgttgaa 9480 

ggtggttcta agcctcgtac ttgcgatggc ateggggcag geacttgetg accrgccaat 954 ■: 

tgttttagtg gatgaagctc gtcttcccta tgactactcc ccatccaact acgacattt z 9C0 r . 

trcaagcaac tacgacaact ccataagraa t tacgacaat agtccatcaa attacgazaa 96^M 

55 ctctgagagc aactacgata atagttcatc caattacgac aatagtcgea aeggaaateg 972 r 

taggcttata tatagegcaa atgggtctcg caztttcgcc ggctactarg teattgezaa 

caatgggaca acgaacttct tttccacatc tggcaaaagg atgttctaca cccraaaagg ^84 0 

ggggegegge gtctatggcg gcaaagatgg gagcttctgr ggggcattgg tegtcataaa 99C l 

tggccaattt tcgcttgccc tgacagataa rggcctgaag atcatgtatc taagcaacta 9900 

60 grctgctctc taataaaatg ttaggagrtt ggrtgecatt tttggggtga ggcrgttcgc Ij02C 

ggccgagggg cgcagcrcct ggggggatgg gaggcccgcg ttagegggee gggagggttc 10C3C 

gagaaggggg agcacccccc ttcggcgtgc gcggtcacgc gccagggcgc agcrctggtt 1^14:" 

aaaaacaagg tttataaata ttggtttaaa agcaggttaa aagacagg 1 1 agcggtggcc 
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gaaaaacggg cggaaaccct rgcaaacgct gga~ rctg c^tgtggaca gczcct caaa 

tgtcaatiagg "gcrgcrcrcr'c aicigtcagcr actrigcrcc tcaagcgcca agga^cgcgc - „ j ^ w 

r::tca:c:g rcagtagccg cg:ccc:caa gtgt caacac egcagggcac ::atccccag 1335C 

gcttgcccac atcarcrg^g ggaaactrgc gtaaaa-rag gcgrtrtc^c cgat ctgcg a 1144: 

5 gg rcggccag ccccacgteg rrggrcgaaa tcgagcctgr ::c::a:c:g c c a a c g c c g r 115 11 

g^rgggtgag tcggcccccc aag:g: :aa: g t ::ac:c:: cai ctgt rag tgagggccaa 11S6C 

grrttccg_g aggt ac ccac aaegccggcg gccggccgcg gigrctrgra :a:gg::::: 1 262 1 

acggcgtrrc rgg^gcgtrr gragggzcat agacggrcgi cagrccagrg gcgagggca a 1C66C 

ccagcccggti gagrgtcgga aagggtrgar arcc~gctgz gtrcggatiat tiicgcggag ~ ^ 'tw 

10 :::ccgcca: agacccggat tgaaggrgag atccagcaa: tzgcgrcaga tcarcctgt^ 103 M 

acggaartcc ggcgcgtg ar g artgg r za g gacgrrggcr gaaagagcga caagragarr 1 1 .5 -f C 

acgattctrg acagcgtcgg acctgcrgat- gaggactttt cggrgrtgrg cracgtccgr 1392C 

garcgcgttg agggaticaag rcacag r ag r ::a:::gac: ctrragcrga ccragacgag 139*: 

rcaagggatr tttttggaat grtgccrrgt rgtcaggrtc c^gargttt ggg-ggttga 1104: 

15 acagaagtra t tatcgt a rg gaatgciag:: art-^gagg ggaacrrtgt ggtcggcatg 11111 

:a:atacaaa tggacgaarg gataaarrtr t:ca:gc::: :t:aaatat: eg t cant eta 1116: 

ataaacgctc ttttctctta ggtttancg c-:aa:ata:c etgtcaaaca ctgatagttt 1122: 

aaactgaagg egggaaacga caatccgat r atgagrggag aattaaggga gteaigttat 1123: 

gacccccgrc gatgacgc gg gaeaagecgt tttaegtttg gaaetgacag aae rgcaacg 1134: 

20 attgaaggag cca:tcag:c ceaat a rgc a aaccg:c:c: ::: rgzgcgt tggrcgattr 114 j: 

attaatgcag etggcacgac aggtttcecg artggaaagr gggeagtgag cgeaacgeaa 1146: 

ttaatgtgag ttagctcaet rzattaggeac cccaggcttt aractttatg ctt rcgget :: 1152C 

gtatgttgtg tggaattgtg ageggataac aatttcarar aggaaacagz tatgaceatg 115 3 0 

attacgccaa gctatttagg tgacactata gaatactcaa gctatgcatc caaegcgttg 11640 

25 ggagctctcc eatatcgacc tgcaggcggc cgctcgacga a::aatt:ca ate rracaaa ll' T 00 

aatctgagct taacagcaca gttgctcctc tcagagcaga acrgggtatt ciacaccctc 1176; 

atatcaacta ctacgttgtg tataacggtc cacatgccgg tatatacgat gactggggtt 11820 

gtacaaaggc ggcaacaaac ggcgttcccg gagttgcara eaagaaattt gecactatta 11850 

cagaggcaag agcagcagct gaigcgtaca caacaagtra gcaaacagac aggttgaact 11940 

30 tcatccccaa aggagaagct caactcaagc ccaagagctt tgctaaggce ctaacaagcc 12000 

caccaaagca aaaagcccac tggctcacgc taggaaccaa aaggcccagc agtgatrcag 12060 

ccccaaaaga gatctccttt gccccggaga ttacaatgga cgatttcctc tatctttacg 12120 

atetaggaag gaagttcgaa ggtgaaggtg a:gacac:at gt:ca:cac: gataatgaga 121c 0 

aggttagcct cttcaatttc agaaagaatg ctgacccaca gatggtcaga gaggcctacg 1224 0 

35 cagcaggtct catcaagacg atrtacccga gtaacaatct ecaggagate aaaca:cttc 1 2 J 0 C 

ccaagaaggt caaagatgca gtcaaaagat tcaggactaa ttgcatcaag aacaeagaga 1226 1 

aagaeatatt tctcaagatc agaagtacta ttccagtatg gacgattcaa ggcttgrttc 1241C 

ataaaccaag graagtaata gagattggag t:tctaaaaa ggtagttcet artgaateta 12480 

aggccatgca tggagtctaa gattcaaatc gaggatctaa cagaactcgc cgtgaagact 12540 

40 ggcgaacagt tcatacagag tcttttacga ctcaatgaca agaagaaaac cttcgtcaac 126 00 

stggtggagc acgacactct ggtctactcc aaaaatgtca aagatacagt ctcagaagac 116 60 

caaagggcta rtgagacttt tcaacaaagg ataatttcgg gaaacctccc cggattccat 12^20 

tgcccagcta cctgtcactt catcgaaagg acagtagaaa aggaaggtgg ctcctazaaa 11' 7 80 

cgccatcatt gcgataaagg aaaggccatc attcaagatc tctctgccga cagtggtccc 12840 

45 aaagatggac ccccacccac gaggagcatc gtggaaaaag aagacgttcc aaccacgtct 12^00 

tcaaagcaag tggattgatg tgacatctcc actgacgtaa gggatgacgc acaatcccac 12960 

tatccttcgc aagacccttc ctctatataa ggaagttcat ttratttgga gaggacacgc 12C20 

tcgaggctag catggatctc gggccccaaa taatgatttt attctgactg atagtgarct 1306C 

gttcgttgca acaaattgat gagcaatgct tttttataat gccaactttg tacaaaaaag 13140 

50 ctgaacgaga aacgtaaaat gatataaata tcaatatatt aaattagat: ttgcataaaa 1320C 

aacagactac ataatactgt aaaacacaac atatccagtc actatgaatc aactacrtag 13260 

atggrattag tgacctgtag tcgaccgaca gccttccaaa tgttcttcgg gtgatgctgc 13 310 

caacctagtc gaccgacagc cttccaaatg trcttctcaa acggaatcgt cgtarccagc 1336C 

ctactcgcta trgtcctcaa tgcrgtatta aatcataaaa agaaataaga aaaagaggtg 13440 

55 cgagcctctt ccttgtgtga caaaataaaa acatctacct attcatatac gctagtgt^a Ij^OO 

tagtcctgaa aatcatctgc atcaagaaca atttcacaac tcttatactt ttctcttaca 13E-60 

agtcgttcgg crtcatctgg attttcagcc tctatactta rtaaacgtga taaagtttrt 13610 

gtaacttcta ccgtatcgac ctgcagactg gctgtgtata agggagcctg acatttatat 13680 

cccccagaac atcaggttaa tggcgttttt gatgtcatrt tcgcggtggc tgagatcagc 13"*4C 

60 cacttcttcc ccgataacgg agaccggcac actggccata tcggtggrca t catgcgcca 13&C0 

gctttcatcc ccgatatgca ccaccgggta aagttcacgg gagactttat crgacagcag 13S60 

acgtgcactg gccaggggga tcaccatccg tcgcccgggc gtgtcaataa tatcactctg 13920 

tacarccaca aacagacgat aacggctctc tcttttatag gtgtaaacct taaactgcat 13960 


C33"Ca.CrC Ct_ga. -ZZ^Z C~ ^5-9 — - — - a^^-a^a-^a _ — _ . — ^.a^ - ~t — , 

tCtgcatggt wSwCCttaCC agaCCQgaga lat w2aCaCC atatatgCCt tgagcaaCtg - 4 _ c . 

ata^CtQt 33 CtgtCaaCtg "CaCIO-iat atgttgCttC ataC-SCaCC tCtCCtt^SC 14 2 2 J 

atacttcggg tagtgccgat :aa:g:::ca ::::cg::aa aagttggttc aggg^ttccc 142HJ 

gg:a::aaca gggararcag ga:::a:::a rtcrgcgaag :ga::::::g :za:agg:a: 1 4 3 4 J 

ttatteggcg caaagtgegt cgggtgatgc :g:caa:t:a gtcgactaea ggt :ac:aa: 1441" 

accat ct aag tagttgatte atagtgactg gatatgttgt gttttacagt attatgtagt ^4-t*;^ 

ctgtttttta rgcaaaatc: aa::t:aa:a: at:ga:a::: a:a:ca:::: aegcttetcg 14 52 " 

ttcagctttc ttgtacaaag ttggcattat aagaaagcat :g:::atcaa tttgttgeaa 1433.: 

cgaacaggtc actarcagrc aaaataaaa: eattatttge cat -eager g cagctcttcg 1464 1 

aggaattegg taccceagct tggtaaggaa ataattattt tcttttttcc ttttagtata 14 ? i: 

aaatagttaa gtgatgttaa ttagtatgat tataataata tagttgttat aactgtgaaa 14^~;i 

aaataattta taaatatatt gtttacataa acaaratagt aatgtaaaaa aatatgacaa 14320 

gtgatgtgta agacgaagaa gataaaagtt gagagtaagt atattatttt taatgaattt 143?:; 

gatcgaacat gtaagatgat atactagcat taatatttgt tttaatcata atagtaattc 14 940 

tagctggttt gatgaattaa atatcaatga taaaatacta tagtaaaaat aagaatsaac 15 D 1 

aaattaaaat aatatttttt tatgattaat agtttattat ataattaaat atctatacca 15060 

ttactaaata ttttagttta aaagttaata aatattttgt tagaaattcc aatetgrttg 15120 

taatttatca ataaacaaaa tattaaataa caagrtaaag taacaaataa tatcaaacta 15130 

atagaaacag taatctaatg taacaaaaca taatctaacg :caatataa: aaagcgrraag 1524:: 

atctatcatt ttatatagta ttattttcaa tcaacattct tattaatttc taaataatat 15310 

ttgtagtttt attaacttct aaatggattg actattaatt aaatgaatta gtcgaaratg 1536'.') 

aataaacaag gtaacatgat agatcatgte attgtgttat cattgatctt acatttggat 15410 

tgattacagt tgggaagctg ggttcgaaat egataagctt ggatcctcta gagagctgea 15480 

gctggatggc aaataatgat tttattttga etgatagtga cctgttcgtt gcaacaaatt 15540 

gataagcaat gctttcttat aatgccaaet ttgtacaaga aagctgaacg agaaaegtaa 15600 

aatgatataa atatcaatat attaaattag att ttgeata aaaaacagac tacataata-: 15660 

tgtaaaacac aacatatcca gtcactatga atcaactact tagatggtat tagtgacctg 15*720 

tagtcgacta agttggzage atcacccgac geactttgeg rcgaataaat acctgtgacg 157-0 

gaagatcact tegcagaata aataaatcct ggtgtccctg ttgatacegg gaagccctgg 1584 0 

gecaactttt ggcgaaaatg agaegttgat cggcactaci eatttcacaa ctcttatact 15900 

tttctcttac aagtcgttcg gcttcatctg gattttcagc ctctatactt actaaaegtg 15960 

ataaagtttc tgtaatttct actgtatcga cctgcagact ggctgtgtat aagggagect 16020 

gacatttata ttccccagaa catcaggtta atggcgtttt tgatgtcatt ttcgcggtgg 16080 

ctgagatcag ccacttette cccgataacg gagaceggea rartggecat atcggtggtc 16140 

atcatgcgcc agctttcate cccgatatgc accaccgggt aaagttcacg ggagacttta 16200 

tctgacagca gaegtgeact ggccaggggg atcaccatcc gtcgcccggg cgtgtcaata 16260 

atatcactct gtacatccac aaacagacga taaeggctet ctcttttata ggtgtaaacc 1632 0 

ttaaactgea tttcaccagt ccctgttctc gtcagcaaaa gagcegttea tttcaataaa 16380 

ccgggcgacc tcagccatc: cttcctgatt ttcegcttte cagegttegg cacgcagacg 16440 

aegggettea ttctgcatgg ttgtgcttae cagaceggag atattgacat catatatgee 16500 

ttgagcaact gatagctgte gctgtcaact gtcactgtaa tacgetgett catagcacae 16560 

ctctttttga catacttctg ttcttgatge agatgatttt caggactatg acaetagegt 16620 

atatgaatag gtagatgttt ttattttgtc acacaaaaaa gaggcccgca cctctttttc 1608C 

ttatttcttt ttatgattta ataeggcatt gaggacaata gegagtagge tggatacgac 16740 

gattccgttt gagaagaaca tttggaaggc tgteggtega ctaagttggc agcatcaccc 16800 

gaagaacatt tggaaggctg teggtcgact acaggtcact aataccatct aagtagttga 16860 

ttcatagtga ctggatatgt tgtgttttae agtattatgt agtctgtttt ttatgcaaaa 16920 

tctaatttaa tatattgata tttatatcat tttacgtttc tegttcaget tttttgtaca 16980 

aagttggcat tataaaaaag cattgetcat caatttgttg caacgaaeag gtcactatca 17040 

gtcaaaataa aatcattatt tggggecega gatccatget agctctagag tectgettta 17100 

atgagatatg cgagacgcct atgategcat gatatttget ttcaattttg ttgtgcargt 17160 

tgtaaaaaac ctgagcatgt gtagctcaga tccttaccgc tggtttcggt tcattctaat 17220 

gaatatatca cccgttacta tegtattttt atgaataata ttctccgtte aatttactga 17260 

ttgtaeccta ctacttatat gtacaatatt aaaatgaaaa raatatattg tgctgaatag 1' 7 34C 

gtttatagcg acatctatga tagagegeca caataacaaa taattgcgtt ttattattac 1740C 

aaatccaatt ttaaaaaaag eggcagaaec ggtcaaacct aaaagactga ttarataaat l''46C 

cttattcaaa tttcaaaagg i-cccaggggc tagtatctac gacacacega geggegaact 1 7 520 

aataacgttc actgaaggga actccggttc cccgccggcg rgcatgggtg agattccttg 1^5&C 

aagttgagta ttggccgtcc gctctaccga aagttacggg caceattcaa cccggtccag 1^G4C 

cacggcggcc gggtaaccga ettgetgece cgagaattat gcagcatttt tttggtgtat 1"7CC 

gtgggcccca aatgaagtgc aggtcaaaec ttgacagtga egaeaaatcg ttgggcgggt 1776C 
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<402> 24 

ggccgcacta gtgatatccc gcggccatgg ^ggccgggag cacgcgacgt cgggccraat 6C 

15 tcgccctata gtgagtrgta :ta:aatt:a rtggccgtcg ttttaraacg tcgtgartgg I2C 

gaaaaccctg gcgttaicca aettaatcgc ittgcagcac atcccccttt cgzcagrtgg ISC 

cgtaatagcg aagaggzccg c ac rgat cgc ::ttcccaa: agttgrgcag cctgaatggc 24C 

gaatggaaat tgtaaargtt aatgggtttc tggagtttaa tgagctaagc acatacgtca jjC 

gaaaccatta ttgcgcgttc aaaagtcgrrc taaggtcaet atcagrtagc aaatatttct i«?C 

20 tgtcaaaaat gctczartga cgttccataa a:t:ccct:g gtateraatt agagtztcat 42C 

artcactct: aatccaaata atctgcaatg graattarct tatccgcaac ttrtttacrt 4?: 

azttccgccz ggatccgggc aggttct erg gcrrgctt ggg tggagaggct attcggrtat b4C 


gartgggcac aacagacaat cggztgctct gatgccgrcg tgttczggct gtcagcgcag 
999cgcccgg ttctttttgt caagaccgac ctgtccggtg ccctgaatga accgcaggac 


6 J C 


25 gaggcagcgc ggctatcgtg gctggccacg acgggcgttc cttgcgcagc tgtgctrgac 7 20 

gttgtcactg aagcgggaag ggactggctg rtattgggcg aagtgccggg gcaggatctc '-'30 

ctgtcatctc accttgctcc tgccgagaaa gtatccatca tggctgatgc aatgcggcgg 84 0 

ctgcatacgr ttgatccggc tacctgccca ttcgaccacc aagcgaaara tcgcatcgag 900 

cgagcacgta ctcggatgga agccggtctt gtcgatcagg atgatctgga cgaagagcat 9k 0 

30 caggggctcg egecagccga actgttcgcc aggctcaagg cg^gcatgcc cgacggcgag 102 0 

gatctcgtcg tgacccatgg cgatgcctgc ttgccgaata tcatggtgga aaatggccgc 108.0 

ttttctggat tcatcgactg tggccggctg ggtgtggcgg aczgctatca ggacatagrg 114 0 

ttggctaccc gtgatattgc tgaagagctt ggcggcgaat gggctgaccg cttcctcgtg 1200 

-tttacggta tcgccgctcc cgattcgcag zgcatcgcct tctatcgcct tcttgacgag llrJ-C 

35 ttcttctgag cgggactctg gggttcgaaa tgaccgacca agegacgcrc aacctgccat 1020 

cacgagattt cgattccacc gccgscttct atgaaaggtt gggcttcgga at zgt t t t zc 12 f : 

gggacgccgg ztggatgatc ctccagcgcg gggatctcat gctggagttc ttcgcccarc 14 4 0 

ccgatccaac acttacgttt gcaacgtcca agagcaaata gaccacgaac gccggaaggt 15C0 

tgccgcagcg tgtggattgc gtctcaattc tctcttgcag gaatgcaatg atgaatatga ISkO 

40 tactgactat gaaactttga gggaatactg cctagcaccg tcacctcata acgtgcatca 1020 

tgcatgccct gacaacatgg aacatcgcta tttttctgaa gaattatgct cgttggagga 1060 

tgtcgcggca attgcagcta ttgccaacat cgaactacrc ctcacgcatg cattcatcaa 1 7 40 

tattattcat gcggggaaag gcaagattaa tccaactggc aaatcatcca gcgtgattgg 1800 

taacttcagt tcragcgact tgattcgttt tggtgctacc cacgttttca ataaggacga 1860 

45 gatggtggag taaagaagga gtgcgtzgaa gcagatcgtt caaacatttg gcaataaagt 1920 

ttcttaagat tgaatcctgt tgccggtctt gegatgatta tcatataatt tctgttgaat 1980 

tacgttaage atgtaataat taacatgtaa tgcatgargt tatttatgag atgggttttt 204 0 

atgattagag tcccgcaatt atacatttaa tacgcgatag aaaacaaaat atagcgcgca 2100 

aactaggata aattatcgrg cgcggtgtca tctatgttac tagarcgaat taattccagg 2100 

50 cggtgaaggg caatcagctg ttgcrcgtct cactggtgaa aagaaaaacc accccagtac 2220 

attaaaaacg tccgcaatgt gttattaagt tgtctaagrg tcaatttgtt taiaccacaa 22 8", 

tatatcctgc caccagccag ccaacagctc cccgaccggc agctcggcac aaaatcacca 234 0 

ctcgatacag geagcccatc agtccgggac ggcgtcagzg ggagagccgt tgtaaggcgg 24 0 0 

cagactttgc tcatgttacc gatgctattc ggaagaacgg caactaagct gccgggtttg 24 0 0 

55 aaacacggat gatctcgcgg agggtagcat gttgattgta acgatgacag agcgttgctg 2 E 1 2 1 

cctgtgatca aatatcatct ccctcgcaga gatccgaatt atcagccttc ttattcattt 2 060 

ctcgcttaac rgtgacaggc tgtcgatctt gagaactatg ccgacataat aggaaatege 2C4I 

tggataaagc rgctgaggaa gcrtgagtggc gctatttctt tagaagtgaa cgttgacgat 2~c: 

gtcgaeggat cttttccgrt g~ataaccct getteggggt cattatagcg attttttegg 27t : 

60 tatatccatc ctttttcgra cgatatacag gattttgeca aagggttcgt gtagactttc 2820 

cttggtgtat reaaeggrgt cagccgggca ggataggtga agtaggecca cccgcgagca 25c Z 

ggtgttcctt rttcactgtc ccttattcgc acctggcggt getcaaeggg aatcctgctc 2942 

tgcgaggctg gccggctacc geeggegtaa ragatgaggg caageggatg gctgatgaaa 3 C C 2 


at dCt^CCaa^t t a C Z ^ a t Z Z a 3 I C: t a t CT a t d t 3 1 t Z Z Z 2 a 


10 ttgaegtggt gatatggatg acggatgg~t ggrcgetgta tgaatcccgc ctgaagggaa 36 :c 

agctgzacgt aatzagcaag ::gatatatgc ag~gaattga grggirataac ctgaatetga 366C 

ggzagcacct ggcarggrcg ggacggaagc cgttgtcgtt ctcaaaatcg gtggagctgc 3720 

atgaraaagt eatcgggtat tatctgaaca taaaacacta tcaataagtt ggagtratta 3^80 

cccaarcagg aagggcagcc :a::tat:aa ggtgtactg:: cttrragacg aacgaagag:: 3d4C 

15 gattgaggaa aaggrggrgg cggrcggcat gagcrtgtcg gtctacctgr tggdgtcgg 3 9 ')'.■ 

ccagggctac aaaatcairgg gcgtcgtgga ctatgagcac gtergcgag:: tgg ::c cgeat 3 9 6 0 

caatggcgac -tgggccgcc tgggcgg-zt grtgaaactc tggrccaccg acgartcgcg 402: 

caeggegcgg ttcggtgatg ccacgatcrt cgrectgrtg gcgaagatcg aagagaagea 4030 

ggacgagctt ggcaaggtca cgatggg-gt ggtergcrcg agggeagagc catgartttt 414: 

20 ttagccgcta aaacggccgg ggggtg egtg t gattgccaa grargtcccr atgegrtcca 42 v 

tcaagaagag egacttcgcg gagctggtat trgtgcaggg caagattcgg aatarcaagt 4260 

acgagaagga eggccagacg gtcta-ggga c-gacttrat tgcrgataag gtggattatc 432: 

tggacaccaa ggcaccaggc gggtcaaatc aggaataagg gca tat tgcc ccggrgtgag 43 30 

tcggggcaat e ccgcaagga gggtgaatga atcggaegtt tgaccggaag gcatacaggc 444 0 

25 aagaactgat tgacgtgggg ctttcegcrg ag gatgccga aaccatcgca agccgcac eg 4 5 0 0 

tcatgcgtgc gccccgcgaa accttccagt ccgtcggctc g atggt ccag caagctacgg 4 56 0 

ceaagatcga gcgcgacagc gtgcaactgg ctccccctgc cctgcccgcg ccatcggccg 462 0 

ccgtggagcg ttcgcgtegt ctcgaaeagg aggcggcagg tttggcgaag tcgatgazca 4630 

tcgacacgcg aggaactatg acgaccaaga agcgaaaaac cgccggcgag gacctggeaa 4 "4 0 

30 aacaggtcag cgaggccaag caggccgcgt tgctgaaaca cacgaagcag cagatcaagg 4 80 0 

aaatgcagct ttccttgttc gatatcgcgc cgrggccgga cacgatgcga gcgatgceaa 4 860 

acgacacggc ccgc tctgcc ctgt t tacca cgcgeaacaa gaaaatcccg cgcgaggcgc 4 920 

tgcaaaacaa ggtcattttc cacgt :aaca aggacgtgaa gatracctar accggcgccg 4980 

agctgcgggc cgacgatgac gaactggtgt ggcagcaggt gttggagtac gcgaagcgca 504 0 

35 cecctatcgg cgagcegatc accttcacgt tet acgagct t tgccaggac ctgggctggt 5 1 0 ■: 

cgatcaatgg ccggtattac acgaaggccg aggaatgcct gtegcgccta caggcgaegg 5260 

cgatgggctt cacgrccga: cgcgttgggc atctggaatc ggtgccgztg ctgcaccgct 522: 

t ccgcgtcct gga rcgtggc aagaaaacgt ercgttgcca ggtcctgatc gacgaggaaa 52 8 0 

tcgtcgtgct gcttgctggc gaccactaca cgaaattcat atgggagaag taccgcaagc 5340 

40 tgtcgccgac ggcccgacgg acgttcgact attccagctc geacegggag ccgtacccgc 54 00 

tcaagctgga aaccttccgc ctcatgtgcg gat egg attic caecegcgtg aagaagtggc 5460 

gegagcaggt cggegaagcc tgcgaagagt tgcgaggcag cggcctggtg gaacacg ret 5E20 

gggtcaatga tgaectggtg cattgeaaac getagggect tgtggggtca gttccggceg 5E80 

ggggttcagc agccagcgct tcactggcat tc^aggaaca agegggcact gctegaegea 564 0 

45 cttgcttcgc t cagtatege tegggaegza cggcgcgctc tacgaactgc cgataaac ag 5 '-00 

aggattaaaa ttgacaattg tgattaaggc tzagattcga eggcttggag cggccgacgt S"60 

gcaggatttc cgcgagatcc gattgtegge cctgaagaaa gctccagaga tgttcgggcc 5820 

cgtttacgag cacgaggaga aaaageccat ggaggcgttc getgaaeggt tgcgagatgc 5880 

cgtggcattc ggcgcctaca tegaeggega gatcattggg crtgtcggt ct tcaaacagga 5 94 0 

50 ggacggcccc aaggacgetc acaaggegea tctgtccggc gt tttcgtgg ag c ccgaaca 6000 

9 c 9 a 9gccga ggggtcgccg gtatgecget gcgggcgttg ccggcgggtt cattgetegt 6060 

gatgategtc cgacagattc caaegggaat ctggtggatg cgcatcttca tcctcggcgc 6120 

acttaatatt tegctattet ggagcttgtt gtttatttcg gtctaccgcc tgeegggegg 6:80 

ggtcgcggcg aeggtaggeg ctgtgcagcc gctgatggtc gtgttcatct ctgccgctct 624 0 

55 gctaggtagc ccgatacgat cgatggcggt cctgggggct atttgeggaa ctgcgggcgc 63 0 3 

ggcgctgttg gtgttgacac caaacgcagc gctagatcct gteggegteg cagegggert 636 3 

ggcgggggcg gtttccatgg cgttcggaac cgtgctga zc cgcaagtggc aacc:cc cgt 6420 

gcctctgctc acctttaccg cctggcaact ggcggcrgga ggact tetge tcgttcragt 6480 

agctttagtg tttgatcege caatcccgat gectacagga accaatgttc tcggcctggr 654: 

60 gtggctcggc rtgateggag egggtttaac :ta-:tt:c:: tggt teeggg ggatctrgcg 660 0 

actcgaacct acagttgttt cct tactggg rtttctcagc cgggatggcg ctaagaagct 6660 

atcgccgccg at ct teat at gcggtgtgaa atategcata gatgegtaag gagaaaatar 6720 

cgcatcagge get ct t ccgc ttcetcgctc act g act eg c tgeget eggt cgttcggctg 6760 
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e g g e g a g e g g tat C 3 g C t C a CtCaaaggfg gtaataeggt tdtCC3"323 3teagggg3t 

33i:geaggaa aaaaZat^-^ agcaaa333C r3^aaaa93 tCaggaaetg taaaaaggee 

332tt3etgg CgtttttCea taggftetgC Z Z Z Z Z Z ^ a. Zd aQCdtCaCaa aaattgacge 

tcaagteaga ggtggegaaa eergaeagga ::a:aaaga: aeeaggegtt t e :: ;: ::c t gga 

rtzirettegg gaagegtgge gettteteaa tgct cazgtt gtaggtatet eagttcggtg 

taggtegtte getzeaaget ggg-tgtgtg caegaaeeec ccgtteagcc egarrgetge 

gcrttatccg gtaaetateg tcttgagtcc aaccrggtaa garaegactt atzgrcractg 

geageageea etggtaa::ag gattageaga gegaggtatg taggeggtge taragagtte 

tuaaaraa: aac:taa:ta ca^ctacac: aaaaa:a:aa :a::tac;:a: etgrgctetg 


ctgaagccag ttarcttrgg aaaaagagtt ggtagrtett gatreggeaa a:aaac:a:c 74-iC 

grtggtagcg gtggtttttt tgtttgcaag ragragatta cgegzagaaa aaaaggatat 75.'. 

eaagaagate ctttgat ztt ttrtaegggg tttgargctr agcggaaega aaa^tracgt 75-:" 

taagggattt tggtcatgag a:tat:aaaa aggatzttca cctagatect ct:aaa:raa 76:: 

15 aaatgaagtt ttaaateaat ctaaagtata tatgagtaaa ettggtrtga :aa::a::aa 76f" 

tgettaatca gtgaggeaet cac^tcagcg ateegtctat ttcgttcatc racagtcgec ""40 

tgairtccccg tegtgtagat aa:ta:gata egggaggger tarratctgg irerrageg-t "3 : " 

gcaatgatac cgcgagaee z acgeteacrg gctcragatt tatcagcaat aaa::a^::a '. 

gceggaaggg ergagegeag aagcggtczt geaarrtttat ccgcrtceat ~eagt;rtatt "920 

20 aaaeaagtgg cagraazgga ttcgcaaa:: tgteargect tttgtgeeaa aagcrgrgrc "9f.: 

aggtttgega tregctgtgr caggegttag gcgrzatatg aagatttegg tgat rrrrt ga &j4: 

gcaggtggcg gaaacattgg atgrtgagaa cratttcatt gttrgtgaag tgttrgatgt &:■:■: 

gcacctatcc gaccaaggcc ttgaaetate taceagaagt gtgageccet aczggaagga eitC 

ttacatctcg gatgatgaet ctgatgaaga etctgettge tatggegcat teategaera 622 0 

25 agagcttgtc gggaagattg aactcaactc aacatggaac gatctagect ctatcgaaea &2e0 

eattgttgtg tegcaeaege accgaggcaa aggagtcgeg caeagtetea t egaatttgc 6340 

gaaaaagtgg gcactaagca gacagctcct tggeatacga ttagagacae aaaegaaeaa 64 00 

tgtacctgcc tgcaatttgt acgraaaarg eggrtttact ctcggcggca ttgacctgtt &4£0 

caegtataaa actagaecte aagtctegaa c gaaaeagcg atgtactggt actggttctc BbL: 

30 gggagcacag gatgacgect aacaattcat tcaagccgac aceget tcge ggegeggett 66-00 

aactcaggag ttaaacatca tgagggaage ggtgategce gaagtatcga ctcaactatc 81" 4 0 

agaggtagtt ggcgtcaccg agegceatet cgaaccgacg ttgctggccg tacat t tgta 6700 

eggetccgea gtggatggcg gectgaage z azaeagtgat at t gat ttgr tggttatggt S~»-:o 

gaeegtaagg cttgatgaaa caacgcggcg agct t tgatc aargacittt tggaaaitte 5620 

35 ggrctcccct ggagagagcg agattetceg cgctgtagaa gteaecattg ttgtgcaega &08G 

cgacatcatt ccgtggrgtt ateeagetaa grgrgaactg caatttggag aatggcagzrg £>4<: 

caatgacatt ettgeaggta tcttcgagcc agceaegate gaeattgatt tggctatctt 9*000 

gctgacaaaa gcaagagaac atagcgttge cttggtaggt ceageggegg aggaactett 900C 
tgatccggtt cctgaacagg atctatttga ggcgctaaat gaaaccttaa rgctatggaa 

40 ctcgccgccc gactgggctg gcgatgagcg aaacgtagtg cttacgttgt cccgcatttg 

gtacagegea gtaaceggea aaarcgcgcc gaaggatgtc get gecgact gggcaatgga 924 0 

gcgcctgccg gcccagtatc age ccg teat aettgaagct aggeaggctt atcttggaca 93 00 

agaagatege ttggectegc gegcagatea gttggaagaa tttgttcaet aegtgaaagg 9000 

egagatcacc aaggtagtcg gcaaataatg tctaacaatt cgtteaagee gacgccgctt 9420 

45 egeggegegg cttaacteaa gcgttagaga grtggggaag aetatgegeg atctgttgaa 94 80 

ggtggttcta agcctcgtac ttgcgatgge ateggggeag geacttgetg aeetgceaat 954 0 

tgttttagtg gatgaagetc gtettcceta tgaetaetce ceatecaaet aegacattte 9000 

teeaagcaac taegacaact ecataageaa ttacgaeaat agteeatcaa attaegaeaa 90 0 0 

etetgagagc aaetacgata atagttcate caattaegae aatagtcgea aeggaaatcg 9720 

50 taggcttata tatagegeaa atgggtcteg cactttegce ggetactaeg trattgeraa 9"60 

eaatgggaca acgaacttct tttccacate tggcaaaagg atgttctaea eeccaaaagg 9&4 0 

ggggegegge gtetatggcg gcaaagatgg gagcttetge ggggcattgg trgtcataaa 99 00 

tggccaattt tcgcttgccc tgacagataa eggcetgaag ateatgtate taagcaaeta 9 5-: 0 

geetgetetc taataaaatg ttaggagrtt ggctgeeatt tttggggtga ggccgttege 1C02C 

55 ggeegagggg cgeagceect ggggggatgg gaggcccgcg ttagcgggez gggagggtte IOC 8 

gagaaggggg ggeacceecc tteggegtge grggteaege geeagggege agecctggtt 1014 

aaaaacaagg tttataaata ttggtttaaa agcaggttaa aagacaggtc ageggtggc: 1C20 

gaaaaacggg eggaaaeect tgeaaatget ggattttetg cctgtggaca gcecctcaaa IQZk 

tgteaatagg tgegecretc atrtgtcage artctgeece teaagtgtca aggategegr 1C32 

60 eeetcatctg tcagtagtcg zgzczzz z aa gtgteaatae cgeagggcae ttatcceeag 1C330 

grttgtecac ateatctgtg ggaaaetege gtaaaateag gegttttcge egatttgega 1044 

ggctggccag ctccacgtcg ecggregaaa tegageetge eeeteatetg tcaaegeegr 1050 

geegggtgag teggeceet e aagtgtcaae gtccgeeeet eat^tgtcag tgagggceaa 1056 
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eeagcccgg: 
::::cgcca: 
aegga act c : 
ac^a:::::: 
aa:ca:at:c 


agacccggac 
ggegcgcg a t 
ac ag eg t c gg 
aa^aatcaacj 


act^g^w--;^. 

gcagggceat 
aaggg t cga z 
tgaaggega: 
ga e c gg c c a ^ 
a 1 1 1 g cga t z 
c:a:aa:aa; 


atcctgecgc 
at: c eag e aa c 
g a eg t c gg e c 
gaggatt t 
::a:::ca:: 
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ecaagggat c 
aeagaagt ca 
caca:a:aaa 
acaaacgctc 
aaactgaagg 
gaccc::^cc 
at tgaaggag 
at taat gcag 
tt aatgtgag 
gtatgt t gtg 
at tacgc eaa 
ggagctctcc 
aatctgagct 
atatcaacta 
gtacaaaggc 
cagaggcaag 
tcatccccaa 
caccaaagca 
ccccaaaaga 
atctaggaag 
aggttagect 
cagcaggtct 
ccaagaaggt 
aagacatatt 
ataaaccaag 
aggecatgea 
ggcgaacagt 
atggtggagc 
caaagggcta 
tgeccag eta 
tgecatcatt 
aaagatggac 
tcaaagcaag 
tatcct tegc 
tcgagacaag 
tat taaatta 
agtcactatg 
caaatgttct 
teaaaeggaa 
aaaaagaaat 
acctattcat 
caactct tat 
ct tactaaac 
tataagggag 
at t ttcgegg 
catateggtg 
aegggagact 
gggcgtgtca 
ataggtgtaa 
tcatttcaat 
cggcacgcag 
catcatatat 
cttcatagca 
ccaaaagttg 
gaagtgatct 
ct tagtcgac 


1 1 at cgta tg 
tgga rgaa eg 
tttt rtcct a 
egggaaaega 
gatgaegegg 
cca ct cage c 
ct ggcacgac 
ttagctca tt 
tggaattgtg 
get at ttagg 
catatcgaee 
taacagca ea 
ct aegt tgtg 
ggcaacaaac 
agcagcagct 
aggagaagct 
aaaageccac 
gatctccttt 
gaagt tcgaa 
cttcaatttc 
catcaagacg 
taaagatgea 
tctcaagatc 
gcaagtaata 
tggagtctaa 
t catacagag 
acgacactct 
ttgagacttt 
tctgtcactt 
gcgataaagg 
ccccacccac 
tggattgatg 
aagaccct tc 
tttgtacaaa 
gattt tgcat 
aatcaactac 
tegggtgatg 
tegtegtate 
aagaaaaaga 
ataegctagt 
acttttctct 
gtgataaagt 
cctgacattt 
tggctgagat 
gtcatcatgc 
t tatctgaca 
ataatatcac 
ac tttaaact 
aaaccgggcg 
aegaeggget 
gc ettgagca 
cacctctttt 
gcccagggct 
tccgtcacag 
tacaggtcac 


gaatgecage 
g a t aaacc 1 1 
ggtttarctg 
caatctgat c 
gacaag tegt 
ccaatacg ta 
aggttt tccg 
cat taggcac 
ageggacaac 
t gacactata 
tgcaggegge 
gttgetect c 
tat aacggt c 
ggcgttcctg 
gaegegt aea 
caactcaag c 
tggctcacgc 
gccccggaga 
ggtgaaggtg 
agaaagaat g 
atctacccga 
gtcaaaagat 
agaagtacta 
gagattggag 
gat tcaaatc 
tcttttacga 
ggtctactcc 
t caacaaagg 
cat tgaaagg 
aaaggctat c 
gaggagcatc 
tgacatct ee 
ctctatataa 
aaagctgaac 
aaaaaacaga 
ttagatggt a 
ctgccaactt 
cagcctacte 
ggtgcgagcc 
gtcatagtcc 
tacaagtcgt 
t tctgtaat t 
atattcccca 
cagccacttc 
gecagett tc 
gcagacgtgc 
tctgtacatt 
gcatt tcac z 
acctcagcca 
teat tetgea 
actgatagct 
tgacatact t 
tcccggtatc 
gtatttattc 
taataccat c 


cgceaggcct 
ac t c ccga gg 
t t cacgccct 
ccaatat ate 
atgagcg gag 
t ttacgt ttg 
aaccgccc ct 
act ggaaagc 
cccaggcttt 
aat t tea eac 
gaat act :aa 
cgetcgaega 
tcagagcaga 
cacatgccgg 
gagttgc aea 
caacaagtca 
ccaagagct t 
taggaac :aa 
ttacaatgga 
acgacact at 
ctgacccaea 
gtaacaatet 
tcaggactaa 
ttccagtatg 
tctctaaaaa 
gaggatct aa 
ctcaatgaca 
aaaaatgtca 
ataatt tegg 
acagtagaaa 
atteaagatc 
gtggaaaaag 
actgaegtaa 
ggaagt teat 
gagaaaegta 
ctacataata 
ttagtgacet 
agtcgaccga 
gctattgtcc 
tcttttttgt 
tgaaaatcat 
teggcttcat 
tctactgtat 
gaacatcagg 
ttceccgata 
atccecgata 
actggecagg 
cacaaacaga 
agtccctgt t 
tccct tcctg 
tggttgtgct 
gt eg itgtca 
cgggtagtgc 
aacagggaca 
ggcg raaagt 
taagtagt tg 


cageceageg 
gtteggatat 
tcgegceaga 
gaaagagega 

1 1 ct agecga 

aaaaccctat 


g_gagggcaa 
1 1 1 eg t ggag 
t eatcetgt g 
e a ag c ag a t c 

cceagacgag 
gggtggttga 


J w a t -! 


tttaaatate z 


ctgt eaaaca 
aat t aaggga 
gaactga cag 
ccccgcgcgt 
gggcagtgag 
acact 1 1 atg 
aggaaacagc 
get atgeat c 
at taat t cca 
at e gggt at t 
tat atacgat 
eaagaaat t t 
gcaaacagac 
tgetaaggee 
aaggcccagc 
cgat tteetc 
gt tcaccact 
gatggt taga 
ccaggagatc 
ttgcatcaag 
gacgat tcaa 
ggtagttcct 
cagaactcgc 
agaagaaaat 
aagatacagt 
gaaacctcct 
aggaaggtgg 
tctetgecga 
aagacgttcc 
gggatgaege 
t teat t tgga 
aaatgatata 
ctgtaaaaca 
gtagtcgacc 
cagccttcca 
tea atgccgt 
gtgacaaaat 
ctgeatcaag 
ctggattttc 
cga ectgeag 
ttaatggcgt 
aeggagaccg 
tgcaccaccg 
gggatcacca 
egataaegge 
ctcgtcagca 
attt tecget 
taccagaccg 
actgtcactg 
egatcaaegt 
ccaggat t ta 
gcg t egggtg 
at t catagtg 


a 1 1 c t a 
ttgatagttt 
gtcaegttat 
aaccgcaacg 
tggecgatte 
rg raacg caa 
ett c eg get e 
t atgaccatg 
raaegegttg 
at z eeacaaa 
caacaccct e 
gattggggtt 
gee act att a 
aggt tgaact 
c t aacaagee 
agtgat ccag 
t atet ttacg 
gataatgaga 
gaggectacg 
aaataccttc 
aacacagaga 
ggcttgette 
aetgaatcta 
cgtgaagact 
ct tegteaac 
ct eagaagae 
eggat tecat 
ctcctacaaa 
cagtggtcce 
aaccacgtct 
aeaatc ccac 
gaggaeacge 
aatatcaat a 
caacatatcc 
gaeagectte 
aatgttcttc 
at taaatcat 
aaaaacatct 
aaeaatttca 
ag tctctata 
actggctgtg 
ttttgatgtc 
gca eactggc 
ggtaaagttc 
tccgtcgccc 
tctctctttt 
aaagagecgt 
t tecagegtt 
gagatattga 
taatacgctg 
ctcatt t teg 
t ttatt etgc 
atgctgccaa 
actggatatg 
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1 1 b 3 

11*4 : 

1 1 ' 7 ": 

lie?. 
1183 
1194 

12 0 0 


12160 

12240 
12 o o ■:■ 
122*0 

124 20 
12 4 6 0 
1234 0 
1260 0 
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1272-0 
12"r : 
12 8 4 0 
129C0 

12 9-:-:: 

10 02 0 
13060 

i: :.4 0 
i 

132-; o 

13 3 2 0 

i :■ j. 3 o 

13 440 
1350u 
1 3 b 6 0 
13620 
13660 
13 74 0 
13 6 0 0 
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13 920 
13980 

14 C 4C 

1 4 : o c 

141CC 

14 2 8:: 
1434 C 
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atttatatca 
ggtaecceag 
aagtgatgt t 
:a:aaa:a:a 
z aaga cgaag 
atgt aagatg 
ttgatgaatt 
araata:: z z 
tattt tagtt 
e aataaacaa 
a^raatctaa 
t zz tatatag 
c cattaactt 
aggtaacatg 
gttgggaagc 
agctgaacga 
aaaacagac t 
agat ggtatt 
cgaataaata 
tgat accggg 
a rtct tatac 
tactaaacgt 
taagggagcc 
t ctcgcggtg 
tatcggtggt 
gggagactt t 
gcgtgtcaat 
aggtgtaaac 
atttcaataa 
gcacgcagac 
tcatatatgc 
tcatagcaca 
gacactagcg 
acct tttttt 
ctggatacga 
cagcatcacc 
taagcagttg 
tttatgcaaa 
ttttttgtac 
gcatgatat t 
cagatcctta 
ttttatgaat 
tattaaaatg 
gccacaataa 
aaccggtcaa 
gggctagtat 
gttccccgcc 
ccgaaagtta 
gccccgagaa 
aaccttgaca 
cgaggctcag 
tgtcacctaa 


et tggtaagg 
aattagtatg 
t tgt 1 1 aca: 
aaga:aaaag 
a t a t a c t ag c 
a a a t a t caac 
:::a:ga::a 
taaaagt taa 
aa:at: aaat 
:::aacaaaa 
t attattttc 
zz aaatggat 
at agat catg 
tgggttcgaa 
gaaacgtaaa 
aeataatact 
agtgat rtgt 
rctgtgacgg 
aagccctggg 
ttttct rtta 
gataaagtt t 
tgacat t tat 
gctgagatca 
catcatgcgc 
ate tgacagc 
aatatcactc 
ettaaactge 
accgggcgac 
gaegggctte 
cttgagcaac 
cctctttttg 
tatatgaata 
cttatttctt 
egattcegtt 
cgaagaacat 
attcatagtg 
atctaattta 
aaacttgtct 
tgctttcaat 
ccgccggttt 
aatattctcc 
aaaacaatat 
caaacaattg 
acctaaaaga 
ctacgacaca 
ggcgcgcatg 
cgggcaccat 
t tatgeagea 
gtgacgacaa 
caggacctgc 
atetge 


aaataattat 
at tataataa 
aaa:aaca:a 
t tga gagt aa 
at t aat at tt 
gataaaatae 
atag 1 1 1 at t 
taaatattt t 
aaca agct aa 
rataacctaa 
aatcaacatc 
tgact attaa 
teat tgtgt t 
atcgataagr 
atgat ataaa 
gtaaaacaca 
agtcgactaa 
aagat :a rtt 
ecaacttttg 
raagt cgttc 
ctgt aatt tc 
at tccccaga 
gecarttett 
cagct t teat 
agaegtg :ac 
tgta ratcca 
at tteaceag 
ctcagccatc 
attctgeatg 
tgatagctgt 
acatact tct 
ggtagatgtt 
tttatgattt 
tgagaagaac 
ttggaaggct 
actggatatg 
atatattgat 
agagtcctgc 
tctgt tgtgc 
eggttcatte 
gttcaat tta 
attgtgctga 
cgttttatta 
ctgattacat 
ccgagcggcg 
ggtgagattc 
tcaacccggt 
tttttttggt 
ategt tgggc 
aggcatgeaa 
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tatagttgtt 
gt aatgt aaa 
gt at a 1 1 at t 
gt : t taat :a 
t a t a gtaaaa 
atat aattaa 
gt t a gaaat t 
agtaacaaat 
tgetaat ata 
cttattaatt 
ttaaatgaat 
at rat tgatc 
t tggat cetc 
tatcaatata 
acat at ceag 
gt tggcagca 
eg tagaataa 
gtgaaaatga 
ggtttcatct 
t aetgtatcg 
aeateaggt t 
crecgataae 
ceecgatatg 
tggccagggg 
caaacagacg 
tccctgttct 
c tt tectgat 
gttgtgctt a 
cgetgtcaae 
gttcttgatg 
tttattttgt 
aataeggtat 
att tggaagg 
gteggtcgae 
ttgtgtttta 
atttatatca 
t ctaatgaga 
aegttgt aaa 
taatgaatat 
ctgattgtae 
ataggtttat 
ttacaaatcr 
aaatcttatt 
aactaataae 
cttgaagttg 
ceagcaegg z 
gtatgtggge 
gggtccaggg 
getagcttac 


at c taat : 
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a t a a ' 
aaaat at ga z 
zzz aa t gaa t 
taatagtaat 
ataagaataa 
atatetatat 
tea a tetgr t 
aat atcaaar 
acaaagegza 
tct aaataat 
tagt cgaaca 
ttatatttgg 
tagaecaet t 
ttaaattaga 
tcartatgaa 
tcacrcgacg 
ataaatcrtg 
gaegttgate 
ggatttt rag 
acet gcagae 
aatggcgt 1 1 
ggagaccggt 
eaeeaccggg 
gateaccate 
ataaeggete 
egteagcaaa 
tttcrgcttt 
ecagacegga 
tgteactgta 
eagatgatt t 
eacaeaaaaa 
tgaggacaat 
etgttggtcg 
tacaggteac 
eagtattatg 
ttttacgttt 
tatgegagae 
aaacctgagc 
atcacccgtt 
cctactaett 
agegacatet 
aat tttaaaa 
caaatttcaa 
gttcactgaa 
agtattggcc 
ggccgggtaa 
cccaaatgaa 
cgaat t t tgc 
tagtgatgea 
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t g ag g a a 1 1 c 
t a a a a t ag 1 1 
a a a a a t aa t c 
a agt gat gtg 
t tgat cgaat 

ataaattaaa 
e at t act aaa 


_ *t i „ w 

*i 7; w 
- 4 C _ 


t gt aatttat 
t aat agaaae 
agat rtat ca 
arttgtagtt 
t gaataaaca 
at tgattaea 
tgtaeaagaa 
t t t tgcat aa 
t taaetact t 
z actt tgege 
gtgttectgt 
ggat t tca:a 
c -tct atatt 
tggetgtgta 
t tgatgtcat 
ataetggc za 
t aaagttcac 
cgtcgcccgg 
tetcttttat 
agageegtte 
ccagegtteg 
gatat tgaea 
ataegctget 
teaggactat 
agaggctege 
agegagtagg 
aetaagttgg 
taataccatc 
tagtctgttt 
ctcgttcagc 
gectatgate 
atgtgtagct 
actategtat 
atatgtacaa 
atgatagagc 
aaageggcag 
aaggccccag 
gggaactccg 
gtccgctcta 
ccgact tget 
gtgeaggtea 
gacaacatgt 
tattctatag 


* d .■ .•■ w 

: 5 : c 

1512C 

: 5 :. 3 c 
i e : 4 c 
l s i o : 


:e r,4 : 
i e »: o ■: 
1 5 k r. ; 
1EV2': 
15760 
1E84C 

15 9 0 0 
IE 960 
16020 

16 030 
16 140 
16 2 0 0 
16260 
16320 
16 3 8 0 
16440 
16 bO 0 
16560 
166 2C 
16680 
16740 
1680 0 
16860 
16910 
16960 
1704 0 
17100 
1716C 
17220 
17280 
17340 
17400 
17460 
17476 


<210> 25 

<211> 17458 

<212> DNA 

<213> Artificial sequence 
< 2 2 0 > 

<223> acceptor vector pHELLSGATE 1 ] 


22 


ggrcgcatt a 

gaaaacectg 
:a:aa:aacc: 


g _ ^ a ~ a ^ _ 

gtgagt cgt a 
gegt :a:c:a 
aagaggcccg 
t qt aaac- t t 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


:aaa:cat:a 
:g:caaaaar 
a::cac:c:c 

gactggg tac 
gggcgceegg 
gaggcagegc 
gttgttattg 
ttgtcat etc 
ctgcatacgc 
cgagcacgta 
caggggttcg 
gate teg teg 
ttttctggat 
t tggctatcc 
ctt tacggta 
t tcttctgag 
cacgagattt 
gggacgccgg 
:cgatccaac 
tgccgcagcg 
tactgactat 
tgcatgccct 
tgtcgcggca 
tattattcat 
taacttcagt 
gatggtggag 
ttcttaagat 
tacgttaagc 
atgattagag 
aactaggata 
cggtgaaggg 
attaaaaacg 
tatatcctgc 
ctcgatacag 
cagactttgc 
aaacacggat 
cctgtgatca 
ctcgcttaac 
tggataaagc 
gtcgacggat 
tatatccatc 
cttggtgtat 
ggtgttcctt 
tgcgaggctg 
ecaagccaac 
ggtgctccag 
gtgcgtaacg 
acatggcaac 
gatatggcca 
aacacgattt 
cgggcagtga 
aatcgegcta 
acgtattcgg 
ttgacgtggt 
agctgcacgt 
ggcagcacct 


gctcca ttga 
aat ccaaat a 
ggat ecgggc 
aacagacaat 
ttctttttgt 
ggctatcgtg 
aagcgggaag 
accttgctcc 
ttgatccggc 
ctcggatgga 
cgceagccga 
tgacccatgg 
t tatcgactg 
gtgatattgc 
tcgccgctcc 
cgggactctg 
cgat tccacc 
ctggacgatc 
act tacgtt t 
tgtggattgc 
gaaactt tga 
gacaacatgg 
at tgcagcta 
gcggggaaag 
tccagcgact 
taaagaagga 
tgaatcctgt 
atgtaataat 
tcccgcaat: 
aattatcgcg 
caatcagctg 
tccgcaatgt 
caccagccag 
gcagcccatc 
tcatgttacc 
gatctcgcgg 
aatatcatct 
cgtgacaggc 
cgctgaggaa 
ct tttccgct 
ctttttcgca 
ccaacggcgt 
ct tcactgtc 
gccggctacc 
caggggtgat 
tggcttctgt 
gcaaaagcac 
tgcagttcac 
tgaatggcgt 
tacgt cactt 
cgtcatcgtc 
gcgctggctg 
tgaacgcact 
gat atggatg 
aatcagcaag 
ggcacggctg 


z z a caa z t t a 
act taat cge 
eaccgat ~gc 
aa t g gg 1 1 1 c 
aa a a g t c g c c 
cgt t :ca:aa 
a t c t ^ca at q 


taag accg at 
gctggecatg 
ggactggttg 
t gccgagaaa 
tacct gctta 
agccggtctt 
a ctgt t eg tc 
tgatgcctgc 
tggctggctg 
tgaagag zz t 
egatttgeag 
gggt t igaaa 
gccgcct tct 
ctccagcgcg 
geaaegt cca 
gtctcaattc 
gggaatactg 
aacategcta 
ttgecaacat 
gcaagat taa 
tgattcgttt 
gtgcgtcgaa 
tgeeggtett 
taacatgtaa 
atacat ttaa 
cgcggtg tea 
ttgecegtet 
gt tattaagt 
ccaacagctc 
agtcegggae 
gatgetatte 
agggtagcat 
ccctcgcaga 
tgtcgatctt 
gctgagtggc 
gcataaccct 
cgatatacag 
cagccgggca 
ccttattcgc 
geegg :gtaa 
gctgccaact 
ttctatcagc 
cgccggacat 
t tacaccgct 
tggatgeegg 
aaaaaactca 
tgcgcggaaa 
tt t tacgegt 
atggcgacgc 
aeggatgg tt 
egatataege 
ggacggaagt 


: 1 1 1 a taata 


ct tgcagcac 
z z z t c c c a a e 
t caa^t ttaa 


2 1 1 a a ^ c 


_gg^^w-aa_ 

cgccagctgg 
z z cgaatggc 
a: 


a . ^ w w . ^ 

gcaactacct 

gatgccgccg 
ctgtccggtg 
aegggegtte 
ctattgggtg 
gt at cca t za 
tt cgaceatt 
gtcgatcagg 
aggttcaagg 
tt gecgaaca 
ggtgtggegg 
ggcggcgaat 
cgcat cgect 
tgatcga cca 
atgaaaggtt 
gggatctcat 
agagcaaata 
tetcttgeag 
cct agca teg 
tttttctgaa 
cgaactaccc 
teeaactggc 
tggtgctacc 
geagategtt 
gcgatgatta 
tgcatgaegt 
tacgegatag 
tctatgttac 
cactggtgaa 
tgtctaagcg 
ecegaccggc 
ggegtcagcg 
ggaagaaegg 
gttgat tgta 
gatecgaatt 
gagaactatg 
gctatttett 
getteggggt 
gattt tgeca 
ggat aggtga 
acetggcggt 
cagatgaggg 
tactgattta 
tgtc cctcct 
cagcgctatc 
t ct c aacecg 
gcaa tagece 
ggecgcagtc 
tgga tgaaca 
atga tagtct 
tggggegtet 
ggccgctgta 
agegaat tga 
egctgtcgt t 


gtatecaat: 
t at c tgcaac 


a ^ a _ d. ^ 

aaatat t tc 
auacitctca 




c 

-a*" t ceqq -z 

gt tagegtag 

£ "' ~ 

czcz gaat ga 

a ttgeaggae 

•5 6 

cttgcgcagc 

t gtget tgat 

7 2 j 

aagtgccggg 

g taggat ct z 

" 7 5 , 

t gg ttgatgc 

aatgeggegg 

8 4 . 

aagcgaaa za 

t rgcategag 

3 J ; 

atgatctgga 

cgaagagcat 

?6 '. 

cgcg tatgee 

tgaegg tgag 

i o 2 : 

t tatggtgga 

aaat gg z tge 

: o o j 

accg tt at ta 

ggacat ageg 

i j 

gggctgae tg 

tttcttegtg 

12 J j 

tct at eg tct 

t tt tga tgag 

12 ^ j 

a ncQacQ cc 

aacc tg t tat 

13 2-1 

qqqcttcqqa 

D 3 ^ ^zi ZJ ~* 

ategt t t t cc 

1 3 c C 

qctqqaqt tc 

t tcgccc ace 

1 4 4 1 

qaccacqaac 

qccqqaaqqt 

ZJ ZJ J ZJ ZJ 

15 0 C 

g aatgcaatg 

atgaatatga 

1 b 6 0 

tcacetcata 

aegtgea tea 

i c 2 -:• 

gaattatget 

cqttqqaqqa 

~~ ZJ ^ ZJ ZJ ZJ ZJ 

1 f. 6 0 

c teaegcatg 

eat teateaa 

174 C 

aaatcatcca 

gcgtgat tgg 

16 00 

cacgt tttca 

ataaggacga 

i e k, o 

caaaeat t tg 

gcaataaagt 

i 2 o 

tcatataat t 

tc tgttgaat 

I96 0 

tat t tatgag 

atgggt tt t t 

2 04C 

aaaacaaaat 

atagegegea 

2 : : c 

t agatcgaat 

taat tccagg 

2 ; k c 

aagaaaaacc 

accccagtac 

2 2 2 C 

tcaat ttgtt 

tacaccacaa 

22 S C 

agctcggcac 

aaaatcaeca 

2 4 C 

qqaqaqccqt 

ZJ ZJ ZJ ZJ ZJ 

tgtaaggegg 

2 4 0 C 

caactaagct 

qccqqqtttq 

ZJ ZJ ZJ ZJ ZJ 

24^.0 

acgatgacag 

aqcqttqetq 

2520 

atcagccttc 

ttattcattt 

2 5 3 C 

c tgaca t aa t 

aggaaa t cgc 

2 6 4 C 1 

t agaagtgaa 

tg t tgacgat 

2 7 0 0 

cat tatagcg 

attttttegg 

2760 

aagggt tegt 

gtagactt tc 

2820 

agtaggecca 

tccgcgagcg 

2 8 9 C 

getcaaeggg 

aatcctgetc 

2 94C 

c aagcggatg 

gctgatgaaa 

'-■ 0 0 c 

gtgtatgat g 

gtgtttttga 

3 06 0 

gttcagctac 

tgacggggtg 

: 2 c 

tctgctctca 

ctgccgtaaa 

:• 1 8 o 

gtacgcacca 

gaaaat ca t t 

324 C 

g :at tatggg 

cgt tggcetc 

3 3 0 C 

ggtaacctcg 

egcatacagc 

3 3 6 C 

gtggggctat 

gteggggcta 

3 42C 

teggaagacg 

gttgttgcgc 

3 4 e 0 

tatgagect g 

etgtcaccct 

3 5 4 0 

tgaatcccg t 

ctgaagggaa 

3 6 r 0 

gcggcataae 

ctgaat ct ga 

3 6 6 C 

ctcaaaatcg 

gtggagctgc 

372C 


atgaCaaagt Cat "939"^'- - 3 1 C t 9 S a C 3 Za.cLci3.Za.ZZa. ZZa.a.Z3.a.^ZZ 3^a.^ZZa.ZZa. - ~ - 

:::aac:a3a aagggcagcc :acc:a::aa 39-3"^ — 3- cct zcagaeg aacgaagagc -ic42 

gattgaggaa aaggzg^-gg rggccggcat gagcctgtcg gcctacccgc tggccgticgg - ^ - - 

ccagggctac aaaatcacgg gcgtcgcgga ctacgagcac gtccgcgagr tggcccgcat 3^6 2 

5 caat ^grgac rtgggcrgcz tgggcgg^ct gctgaaactc cggctcaccg acgacccgcg 4 . - ~ 

cacgacgcgg rtcggt^arg ccacga::c: rgcc^tgctg gcgaagacc 3 aagagaagca 4 152 

ggac^agcct ggcaaggtca tgatggg rgt jgtcrgccrg agggcagagc catgacnttt 4^42 

ttagtcgcta aaarggrcgg ggggcg:: cgac c gzcaa acacgtcccr at^cgctzca 4^2^ 

tiraagaaga^ rga rrt: irgcg gagccggcat: tcgtjcag^g caagarrzgg aacacca age 4262 

10 acgaaaagga zggrcagacg gczcacgxga rcgarrtcat rgccgacaag gtggaccatc 4 3 2 C 

cggaraccaa ggcaccaggc ^ggtcaaatr aggaataa^g gracattgcr rcggcgtgag 4380 

nrggggcaat rccgcaagga gggtgaacga arcg^acgrc cgaccggaag gcatacraggc 444: 

aagaactgat cgargcgggg cttt rrgccg aggatgccga aac:at:g:a agzrgcaccg 4500 

tratgcgcgi gcc^cgrgaa acrcrrcagc rcgt rggctc gatggtrcaa raagctacgg 45-5? 

15 ccaagatcga gcg rga ragr gtgcaacrgg rtcc rcct gc crtgcccgcg rc atcgg rcg 4622 

ccgtggagcg ttcgcgtcgc rncgaacagg aggcggcagg tttggcgaag tcgatgacra 466! 

tcgaracgcg aggaactatg acgaccaaga agcgaaaaac cgc rggcgag garctggcaa 4'. 1 4! 

aaeaggtcag cgaggcraag raggc rg rgr z gctgaaaca cacgaagrag ragatraagg 48 v." 

aaatgcagcc ttccttgttz gatatrg rg 2 rgtggccgga cacgatgrga gcgatgzcaa 436: 

20 argacacggc ccg rtctgcr itgtt zazra rgcgzaacaa gaaaat:::^ rg zrgagg cgc 4?2: 

tq:aaaacaa ggtcattttc cacgt raaca aggacgtgaa gat rac rear aczrggrgt zg 4 2 

ag rtgcgggr rga rgatgac gaactggtgr ggcagraggt gttggagtar gcgaagcgra 5 24 2 

ccrctatcgg cgagccgatc accttcacgr tcta rgagct ttgccaggac ctgggctggt 5 10-: 

cgatcaatgg ccggtattac acgaaggccg aggaatgcct gtcgcgccta caggcgacgg 5160 

25 cgatgggctt cacgtcrgac cgcgttgggc acctggaatc ggtgtcgctg ctgcaccgct 522 0 

tccgcgtcct ggaccgtggc aagaaaacgt cccgttgcca ggtcctgatc gacgaggaaa 5230 

tcgtcgtgct gtttgctggc gaccactaca rgaaattcat atgggagaag taczgcaagc 534 0 

tgccgccgac ggcccgacgg atgttcgact atttcagctc gcaccgggag ccgtacccgc 54 00 

tcaagctgga aaccttccgc ctcatgtgcg gatr ggattr carccgcgtg aagaagtggr 54 60 

30 gcgagcaggt cggcgaagcc tgcgaagagt tgcgaggcag cggcctggtg gaacacgcrt 552 0 

gggtcaatga tgarctggtg cattgcaaac get agggcct tgtggggtca gttccggctg 55 60 

ggggttcagc agccagcgct ttactggcat ttcaggaara agcgggcact gctcgacgca 564 0 

cttgcttcgc tcagtatcgr tcgggacgca cggcgcgctc tacgaactgc cgataaacag 5700 

aggattaaaa ttgacaattg tgattaaggc tcagattcga cggrttggag cggccgacgt 5760 

35 gcaggatttc cgcgagatcc gattgtcggc cctgaagaaa gctrcagaga tgttcgggtc 5820 

cgtttacgag cargaggaga aaaagcccat ggaggcgttr gctgaacggt tgrgagatgr 58 6 2 

cgtggcattc ggrgcctaca tcgacggcga gatcattggg ctgtcggtct tcaaacagga 59-10 

ggacggcccc aaggacgctc acaaggcgca cctgtccggr gttttcgtgg agcccgaaca 6 0 j0 

gcgaggccga ggggtcgccg gtatgctgct grgggcgttg ccggcgggtt tattgctcgt 6060 

40 gatgatcgtc cgacagattc caacgggaat ccggtggatg cgratcttca tccccggcgc 6120 

acctaatatt tcgctattcr ggagcttgtt gcttatttcg gtctaccgcc tgccgggcgg 6180 

ggtcgcggcg acggtaggcg ctgtgcagrc gctgatggtc gtgttcatct ctgccgctct 624 0 

gctaggtagc ccgatacgat: tgatggcggt crtgggggct atttgcggaa ctgcgggcgt 6300 

ggcgctgttg gtgttgacac caaacgcagc grtagatcct gtcggcgtcg cagcgggccc 63 6 0 

45 ggcgggggcg gtttccatgg cgttcggaac rgtgctgacc cgcaagtggc aacctcccgt 6420 

gcctctgctc acctttaccg cctggcaact ggcggccgga ggacttctgc tcgttccagt 64 60 

agctttagtg tttgatccgc caatcccgat grcracagga accaatgttc rcggcctggc 6540 

gtggctcggc ctgatcggag cgggtttaac ctacttcctr tggttccggg ggatctcgcg 66 00 

actcgaacct acagttgttt ccttactggg ccttctcagc cgggatggcg ctaagaagcr 6660 

50 attgccgccg atcttcatat gcggtgtgaa ataccgcaca gargcgraag gagaaaatac 6720 

cgcatcaggc gctcttccgc ttcctegctc artgactcgr tgcgctcggt cgr tcggctg 6^60 

cggcgagcgg tatcagctca ctcaaaggcg gtaatacggt tacccacaga atcaggggat 664 0 

aacgcaggaa agaacatgtg agcaaaaggc ragcaaaagg ccaggaacrg taaaaaggcc 6 900 

gcgttgctgg cgtttttcca taggctccgc ccccctgacg agcatcacaa aaatcgacgc 696 0 

55 tcaagtcaga ggtggcgaaa cccgacagga itataaagat accaggcgtt zccc rctgga 7020 

agctccctcg tgcgctctcc tgttccgacc ctgccgctta ccggatarct gtccgccttt 7C-&C 

ctcccttcgg gaagcgtggc gctttctcaa tgctcacgc: gtaggtatct cagttcggtg 7140 

taggtcgttc gctccaagct gggctgtgtg cacgaacccc ccgttcagcc cgaccgctgc 7200 

gccttatccg gtaactatcg tcttgagtcc aacccggtaa garacgactt atcgccactg 7260 

60 gcagcagcca rtggtaacag gattagcaga grgaggtatg taggcggtgc tacagagtrc 72 2 C 

ttgaagtggt ggcctaacta cggctacact agaaggacag tarttggtat ctgcgctcrg 73 30 

rtgaagccag ttaccttcgg aaaaagagct ggtagrtctt gatccggcaa acaaaccacc 744: 

gctggtagcg gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggatat 7500 


24 


Caaciaacjat 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


t aagggacct 

:^:::aa:ca 

g:aa!:ga:ac 
gccggaaggg 
aaacaagcgg 
aggt t tgcga 
gcaggtggrg 
gcacctat :c 
ttacatct eg 
agagcttgtc 
cattgttgtg 
gaaaaagtgg 
tgt acctgee 
cacgtataaa 
gggagcacag 
aattcaggag 
agaggtagct 
cggctccgca 
gacegtaagg 
ggct tcccct 
cgacatcatt 
caatgacact 
gctgacaaaa 
cgatccggtt 
ctcgccgccc 
gtacagcgca 
gcgcctgccg 
agaagatcgc 
cgagatcacc 
cgeggcgcgg 
ggtggttcta 
tgttttagtg 
tccaagcaac 
ec rtgagagc 
taggcttata 
caatgggaca 
ggggcgcggc 
tggccaat tt 
gcctgctctc 
ggccgagggg 
gagaaggggg 
aaaaacaagg 
gaaaaacggg 
tgccaatagg 
ccetcatctg 
gcttgtccac 
ggctggccag 
gccgggtgag 
gt tttccgcg 
acggcgtttc 
ccagcccggt 
ttcccgccac 
acggaact t t 
acgat tttcg 
gaccgcgttg 
ccaagggatc 
acagaagtca 
cacatacaaa 
ataaacgctc 
aaactgaagg 


g z gaggcacc 
z z gt gtagat 
eg cgagac zz 
cegagcgcag 
eagcaaegga 
tccgctgtgc 
gaaacactgg 
ga ccaagget 
gatgatgact 
gggaagattg 
tcgcacacgc 
gcactaagca 
tgeaat ctgt 
act agaccc c 
gatgacgect 
tt aaacat ca 
ggegtcatcg 
gtggatggrg 
ct tgat gaaa 
ggagagagcg 
ccgtggcgt t 
ettgeaggta 
gcaagagaac 
cctgaacagg 
gactgggctg 
gtaaceggea 
gcccagtatc 
ttggcctcgc 
aaggtagtcg 
ettaactcaa 
agcctcgtac 
gatgaagetc 
tacgacaact 
aactacgata 
tatagegeaa 
acgaact tct 
gtctatggcg 
tcgcttgccc 
taataaaatg 
cgcagcccct 
ggcacccccc 
tttataaata 
cggaaaccct 
tgcgcccctc 
tcagtagtcg 
atcatctgtg 
ctccacgtcg 
tcggcccctc 
aggtatccac 
tggcgcgt t t 
gagegtegga 
agacceggat 
ggcgcgtgat 
acagcgccgg 
agggat eaag 
ttt t tggaat 
t tategtacg 
tggacgaacg 
1 1 1 1 ct zz ta 
egggaaaega 


attatcaaaa 
ctaaagtata 
t at e 
a a e t aetata 
aca:::ac;g 
aagt ggtcct 
1 1 cgcaaaec 
caggegt tag 
aegctgag aa 
ttgaactatc 
ct gatgaaga 
aa:tcaa::: 
accgaggraa 
gaeagctcct 
aegcaaaat g 
aagtec cgaa 
aa :a at t z at 
tgagggaage 
agegecat zz 
gectgaagre 
caacgeggrg 
agat tetceg 
at ccagc taa 
tcttcgagcc 
atagcgttgc 
atctat ttga 
gcgatgagcg 
aaaccgegce 
agcccgtcat 
gegcagatea 
gcaaat aatg 
gcgt tagaga 
ttgcgatggc 
gtcttcect a 
ccataageaa 
atagt t cat z 
atgggtctcg 
tttccacatc 
gcaaagatgg 
tgacagataa 
ttaggagct t 
ggggggatgg 
ttcggcgtgc 
ttggt ttaaa 
tgeaaatget 
atctgt cage 
cgccectcaa 
ggaaac teg z 
ccggccgaaa 
aagtgtcaac 
aacgccggcg 
geagggecat 
aagggtcgac 
tgaaggegag 
gactggecag 
atttgegate 
ccacag cage 
getget c cgt 
gaatgc cage 
gataaaect t 
ggt ttaeccg 
caat ctaat c 


a ~ C e 3 


tat 
egggaggget 
get eeagat z 
geaaetttat 
tgtcaegcet 
gcgt eatatg 
ecatttcatt 
t accagaagc 
ctetgettge 
aaeat ggaae 
aggagtegeg 
t ggcat a eg a 
tggctt t act 
cgaaac ageg 
t eaageegae 
ggtgatcgee 
egaaccgaeg 
acacagtgat 
agctttgatc 
egetgtagaa 
gcgcgaaetg 
agccacgatc 
cttggtaggt 
ggcgctaaat 
aaat gtagtg 
gaaggat gtc 
act tgaagct 
gttggaagaa 
tctaacaat t 
9-tggggaag 
ateggggcag 
tgaetactcc 
t tacgacaat 
caattacgac 
•:ac: ttcgee 
tggcaaaagg 
gag e 1 1 ctgc 
eggectgaag 
ggctgecatt 
gaggcccgcg 
geggteaege 
agcaggt taa 
ggattttctg 
act ctgc ecc 
gtgtcaatac 
gtaaaat eag 
tegagectge 
gtcegcccct 
gccggccgcg 
agaeggcege 
atct t getge 
accca gcaac 
gaegteggee 
gaggattttc 
ccact rgae : 
cgt caggctt 
act e c egagg 
ttcacgccet 
ccaatatate 
atgageggag 


t aeeat ct gg 
eat eageaat 
cegeetce ac 
t t z gtgccaa 
aagatt tegg 
gtt cgtgaag 
gtgagecert 
tatggegeat 
gatrragcrc 
eacagtct ra 
t tagaga z ac 
cceggeggea 
at gt act ggt 
acegettegc 
gaagtat ega 
ttgetggeeg 
attgatttgc 
aa eg ac ct 1 1 
gt ea ccat tg 
caa t t tggag 
gacatt gate 
ccag eggegg 
gaaaccccaa 
ettaegcegt 
gctgccgact 
aggcaggctt 
tt tgttcact 
cgttcaagcc 
act atgcgcg 
geacttgetg 
ecatccaact 
agt ecatcaa 
aatagt egca 
ggetactacg 
atgttctaca 
ggggcattgg 
at catgtatc 
tttggggtga 
t tagegggee 
gccagggcgc 
aagacaggt t 
ectgtggaca 
tcaagtgtca 
egcagggcac 
gcgttt tege 
ecetcatctg 
catctgtcag 
gtgtctcgca 
cagcccagcg 
gtteggatat 
tegegeeaga 
gaaagagega 
eggegetgeg 
t tetagcega 
tccgacgttt 
ggaac ectgt 
tttaaatatc 
ctgtc aaa ea 
aat taaggga 


eagttaecaa 

eeecagtget 
aaaceagc ea 
ccagc e tat t 
aa gecgeg zz 
tg atccctg a 
tgttegatgt 
ac eggaagga 
teat egae ra 
ct at cgaa ea 
tegaatttge 
aaacgaacaa 
ttgacctgtt 
actggttctc 
ggegeggett 
ctcaactatc 
taeatt tgta 
tggttacggt 
tggaaact tc 
tt gtgeaega 
aatggcagcg 
tggctatctt 
aggaactet t 
cgctatggaa 
cccgcacttg 
gggcaatgga 
atcttggaca 
aegt gaaagg 
gacgccgctt 
at ctgt tgaa 
acctgccaat 
acgacatttc 
attacga caa 
aeggaaateg 
teattge caa 
ccccaaaagg 
tegtcataaa 
taagcaacta 
ggccgttcgc 
gggagggttc 
agccctggtt 
agcggtggcc 
gcccctcaaa 
aggatcgege 
t tatccccag 
egatttgega 
t caacgccgc 
tgagggccaa 
cacggcttcg 
gcgagggcaa 
tttcgtggag 
t catcctgtg 
caagcagatc 
ctacgtccgc 
cccagacgag 
gggtggttga 
ggt tggcatg 
cgttat t eta 
ctgatagttt 
g tea cgt tat 


s:: 

5 2 r 
8 34 

6 4-1 

P 4 r 


3 33 
8 94 


y : o u 
92 4 0 
9 2 0 0 
9 2 1' 0 
94 2C' 
94 3 C 
9 54 0 

9-:o =: 

9 72 0 
9 ~ 8 j 
9*4 0 
9 9 0 0 
9 9 6 : j 
10 0 2 0 
1 0 C 3 0 
10 140 
102 j u 
1 0 2 0 
10320 
1 :■ 3 5 0 

104 4 0 
1 0 5 0 0 
1 ; E •? -j 
1062 j 
10tl 3 0 
10 740 

1 c & :i 0 

1 C & 6 
1 C 9 2 
1093 
1104 
^. ^. ^ U i. 

1 1 1 c 

112S0 


gacccccgcc gatgdegcrgg 9^~ : ^g : -~9'~ tttacgtttg gaaetgarag aaccgcaaeg — - ■* - 

d t ~9dd33d9 CCaCt Z3.ZZZ CCdatdCgCd aaCC^- - - - - CttCgcgcgt tggCCgdttC — ** - w 

attaatgcag -t997dC9dt aggttttccg =*~-ggaaagt 999 : - a 9~9 a 9 cgcaacgtaa ^ ~ i v ~ 

5 9c atgt 1 9-9 t 99da t z 9 t 9 agcggataac aatttracac dggdddrdgt tatgaccatg 1 1 5 2 

a::a:accaa getatttagg :gacac:a:a gaa:ac:caa g::a:g:a:: caacgcgttg 1164 - 

ggagrtctce :a:a:caa:c tgcaggcgg:: egct cgacga a::aa::::s ateccaeaaa 1 1 " J I 

aatctgaget - 3 a z ag c a z a gttgetcctt tcdgdgraga atcggg-att caacacc^t" _ 1 . 2 

a:a::aacra ctacgttgta tataacggtz caratgrcgg tatatacgat gaetggggtt 1152 2 

10 gtacaaaggr ggcaacaaac ggcgttcccg gagttgcaca caagaaattt gccac:a::a 11S51 

tagaggraag agcagcagct gacgcgtaca raaraagtca gcaaaraga: aggttgaact 1194: 

ttatccrcaa aggagaagct caacrcaag: ccaagagctt tgttaaagc:: ccaacaagc; 122:2 

raccaaagca aaaagccca: tggct cacg z taggaatcaa aaggceeag:: agtgatcrag 12 303 

c::caaaaga gatctcrrttt gccccggaga ttaraatgga rgat t c zrrtc tatctttacg 1212: 

15 at^taggaag gaagttzgaa ggtgaaggtg acgacattat gt transact gataatgaga 121S1 

aggttagcct ctccaattt: agaaagaatg ctgacccaca gatggttaga gaggcctacg 1224: 

cagcaggtct catcaagacg atctacccga gtaacaatct eragg agate aaatacctte 12300 

ceaagaaggt taaagatgca gtcaaaagat tcaggactaa ttgratiaag aaeacagaga 1236: 

aagacatatt tetcaagatc agaagtacta tt eragtatg gargattraa ggettgct t z 1242 : 

20 ataaaceaag gzaagtaata gagattggag t:t:taaaaa ggtagttrct actgaatrta 1248: 

aggccatgca tggagtitaa gattcaaat: gaggatrtaa ragaart zg z egtgaagaet 12540 

ggrgaaiagt tratacagag tcttttacga cccaatgaca agaagaaaat cttcgteaa: 126 jl 

atggtggagc argaeaetct ggtctactcc aaaaatgtca aagatacagt eteagaagar 12660 

caaagggcta ttgagaettt tcaacaaagg ataatttcgg gaaac ztzcz cggattccat 1 2 7 2 0 

25 tgcccagcta tctgtcactt catcgaaagg acagtagaaa aggaaggtgg ctcctacaaa 12780 

tgrcateatt gcgataaagg aaaggctate attcaagatr tttetgcega cagtggt ccc 12340 

aaagatggac ccccacccac gaggagcatc gtggaaaaag aagacgttcc aaccacgtct 12900 

tcaaagcaag tggattgatg tgacatctc: actgacgtaa gggatgacgr acaatcccac 12960 

tatccttcge aagacccttc ctctatataa ggaagttcat ttcatttgga gaggacacgc 10020 

30 tcgagacaag tttgtaeaaa aaagctgaac gagaaacgta aaatgatata aatatcaata 10080 

tattaaatta gattttgeat aaaaaacaga ctacataata ctgtaaaaca caacatatcc 1014 0 

agtcactatg aatcaaetae ttagatggta ttagtgacct gtagtcgacc gacagccttc 13200 

caaatgttct tcgggtgatg ctgccaactt agtegaecga eagecttcca aatgttcttc 1026 c 

tcaaacggaa tcgtcgtatc cagcctactc gctattgtcc tcaatgccgt attaaatcat 10320 

35 aaaaagaaat aagaaaaaga ggtgcgagcc tettttttgt gtgacaaaat aaaaacatcc 130 ^0 

acctattcat atacgetagt gtcatagtce tgaaaatcat ctgratcaag aacaatttca 1044 l 

caactcttat art ttt rtct tacaagtcgt tcggct teat ctggattttc agectctata 13E00 

cttactaaac gtgataaagt ttctgtaatt tctactgtat cgacctgcag actggctgtg 13.560 

tataagggag c ttgaeattt atattcccca gaacatcagg ttaatggcgt ttttgatgtc 13 620 

40 attttcgegg tggctgagat cagccacttc ttccccgata aeggagaccg gcacactggc 13 6 60 

catateggtg gtcatcatgc gccagctttc atccccgata tgcaccaccg ggtaaagttc 1374 0 

aegggagact ttatctgaca gcagacgtge actggecagg gggatcacca tccgtcgccc 13600 

9g9 c 9 t 9 tca ataatatcac tctgtacatc cacaaacaga egataaegge tctctctttt 10 86 0 

ataggtgtaa accttaaact gcatttcacc agtccctgtt etegteagca aaagagccgt 13920 

45 tcatttcaat aaaccgggcg acctcagcca tcccttcctg attttccget ttccagcgtt 139?0 

cggcacgcag aegaeggget teattctgea tggttgtgct taecagaccg gagatattga 14040 

catcatatat gecttgagea actgatagct gtcgctgtca actgtcactg taatacgctg 14100 

cttcatagca cacctctttt tgacatactt cgggtagtgc egatcaaegt ctcattttcg 14160 

ccaaaagttg gcccagggct tcccggtatc aacagggaca ceaggattta tttattctgc 14220 

50 gaagtgatzt ttcgtcacag gtatttattc ggcgcaaagt gegtcgggtg atgctgccaa 1426C 

cttagtcgac tacaggtcac taataccatc taagtagttg attcatagtg actggatatg 1434C 

ttgtgtttta eagtattatg tagtctgttt tttatgcaaa atctaattta atatattgat 14400 

atttatatca ttttacgttt ctcgttcagc tttcttgtac aaagtggtct cgaggaattc 14460 

ggtaccaact gtaaggaaat aattattttc ttttttcctt ttagtataaa atagttaagt 14E-2C 

55 gatgttaatt agtatgatta taataatata gttgttataa ttgtgaaaaa ataatttata 145^0 

aatatattgt ttacataaac aacatagtaa tgtaaaaaaa tatgacaagt gatgtgtaag 14640 

acgaagaaga taaaagttga gagtaagtat attattttta atgaatttga tcgaacatgt 14"*&C 

aagatgatat actagcatta atattt gttt taatcataat agtaattcta gctggtttga 14"6C 

tgaattaaat atcaatgata aaatactata gtaaaaataa gaataaataa attaaaataa 14&2C 

60 tattttttta tgattaatag tttattatat aattaaatat ctataccatt actaaatatt 14E8C 

ttagtttaaa agttaataaa tattttgtta gaaattccaa tctgcttgta atttatcaat 14040 

aaacaaaata ttaaataaca agctaaagta acaaataata tcaaactaat agaaacagta 150C0 

atctaatgta araaaaeata atetaatget aatataacaa agegcaagat ctatcatttt 15060 


10 


15 


20 


25 


30 


35 


40 


a t a t ag t a t t 
taatttCtaa 

CZZa.ZZZZ3.3i 

aaatgat at a 
::g:aaaa:a 
g z agt c g a c t 
ggaaga t tac 
sgccaac: t t 
taeaag t tg t 
t tctgt aat t 
a:atrc: :ca 
:agc:a::tc 
] zcagczzzc 
tagacgcgc 
■::gta:atc 
fcattt race 
ic cccag tea 
ractctgea 
ictgatagct 
tgacatactt 
taggtagatg 
tt cttatgat 
tt tgagaaga 
atttggaagg 
tgactggata 
taatatattg 
ctagagtcct 
actctgt tgt 
ttcggttcat 
ccgttcaatt 
atat tgtgct 
tgcgttttat 
gactgat tac 
caccgagcgg 
tgggtgagat 
attcaac:cg 
catttttttg 
aaatcgt egg 
geaggcatge 


a _ . ^. ^ a a ~ <_ 

atggattgae 
at zaz gt tat 
gcttggatee 
aat at caata 
eaa e a t a t c c 
aagt tggcag 
ttegragaat 
tggcgaaaat 
tegg tttcat 
tctaetgtat 
gaacat ragg 
tt ccccgata 
atccccgata 
actggecagg 
cacaaacaga 
agtccctgt t 
tcccttectg 
tggttgtgct 
gtcgctgtca 
ctgttct tga 
tttttattt t 
t taataegge 
acatttggaa 
ctgtcggtcg 
tgttgtgt t t 
atatttat at 
gctttaatga 
gcacgttgta 
tctaatgaat 
tactgat tgt 
gaataggt tt 
tattacaaat 
ataaatctta 
cgaactaata 
tccttgaagt 
gtccagcacg 
gtgtatgtgg 
gcgggtccag 
aagctagctt 


aacactetta 

ttaatttcta 

aataatactt 

gtagtttt at 



tattaattaa 

atcaat t a c; t 

tgaacatgaa 

taaacaaggt 



t ci t ^ t tat fa 

ttciatcttat 

atttggattg 

attacagtta 


4 „ 

t ::agacca: 

1 1 tgt acaag 

aaagctgaac 

gagaaaegta 



tatt aaat ta 

gat 1 1 1 gcat 

aaa a aacaga 

ctacataata 


6 Z 

agt cactatg 

aatcaaetac 

t ta g atggta 

ttagtgacct 

1 5 4 2 Z 

cat cacc tga 

cgcactttgc 

geegaataaa 

tarctgtgac 

1 54 

6 Z 

aaat aaat e z 

- ac: - a - ccct 

citt^ataeca 

gg a ag c c c t g 

15 5 

i 


t^ggattt^a 

^ a a _ ^ a _ 


15-3 

: : 

ctgga 1 1 1 1 z 

agce t c t at a 

et t a 1 1 aaac 

gt gat aaa gt 

15-3 


cgacctg tag 

actggctgt g 

tat aagggag 

cctgacatt t 

1 5 7 

2 0 

ttaatgg tgt 

ttttgatgt c 

att tt cgegg 

tggct gagat 

1 5 

3 ? ! 

aeggagar eg 

gcacact gg c 

cat at eggtg 

gt tat cat gc 

15 3 


tgcaccat eg 

ggtaaagtt c 

aegggagact 

1 1 atctga ta 

IS? 

; 

gggatcaeca 

t ccgt z gece 

gggcgtgtca 

at aat ateac 

IS? 


egataaegge 

t tt ct ttttt 

at aggtgtaa 

acct t aaact 

16 0 


ctcgtcagca 

aaagagccgt 

t cat t teaat 

aaaccgggcg 

16 j 


attttccget 

ttccagcgt t 

eggt aegcag 

aegaeggget 

161 


taccaga c eg 

gagatat tga 

cat tatatat 

gc tt t gage a 

162 


actgtcaetg 

taataegetg 

ct t catagca 

catctctttt 

162 


tgcagatgat 

tt teaggact 

at gaeaetag 

cgtatat gaa 

16 j 


gtcacacaaa 

aaagaggete 

gcacctcttt 

tt tttattte 

16? 


at tgaggaca 

at a g eg agt a 

ggct ggatac 

gaegat t ccg 

164 


qqctqtcqqt 

Z) Z) Zf z> z> 

cga t taagt t 

ggcag cat ca 

cccgaagaac 

165 


actacaggtc 

aetaat acca 

tct aagt agt 

tgat teat ag 

165- 

6 '.1 

tacagtatta 

tgtagtetgt 

t t t t tatgea 

aaatct aat t 

166 

2 - j 

cat 1 1 tacgt 

t tctcgctca 

gcttttttgt 

acaaact tgt 

166 

? 0 

gatatgegag 

aegectatga 

tegcacgata 

tttgcttt ta 

16" 

4 J 

aaaaacctga 

gcatgtgtag 

ct cagatcct 

taccgccggt 

1 6 6 0 0 

atatcacccg 

ttactatcgt 

att tttatga 

ataatattct 

166 

o 

accctactac 

t tatatgtac 

aatattaaaa 

tgaaaacaat 

169 

2 0 

atagegacat 

etatgataga 

gege c acaat 

aacaaacaat 

169 


ccaattttaa 

aaa aagegg z 

agaaceggtc 

aaacct aaaa 

17C 


ttcaaatttc 

aaaaggcccc 

aggggctagt 

atctacgaea 

171 


aegttcactg 

aagggaactc 

cggttccccg 

ccggcgcgca 

171 


tgagtat tgg 

rcgtccgcte 

ta tcgaaagt 

tacgggcacc 

172 


geggccgggt 

aac tgactt g 

ctgee ccgag 

aattatgcag 

112 

s : 

gecccaaatg 

aagtgcaggt 

caaaccttga 

cagtga tgac 

173 

4 ■_ 

ggegaatt tt 

gcgacaacat 

gtcgaggctc 

agcaggacct 

17400 

actagtgatg 

catattctat 

agtgtcacct 

aaatctgc 

174 

5 8 


<210> 26 

<211> 17681 

45 <212> DNA 

<213> Artificial sequence 


50 


55 


60 


<220> 

<223> acceptor vector pHELLSGATE12 


<400> 26 
ggccgcacta 
tcgccctata 
gaaaacc ttg 
cgtaatagcg 
gaatggaaat 
gaaaceat ta 
tgt caaaaat 
attcact t tc 
att tc eg tec 
gactggg tac 
gggcgcccgg 
gaggcagege 


gtgatatccc 
gtgagtcgta 
gcgttaccca 
aagaggcccg 
tgtaaacgt t 
t tgcgcgt tc 
get ccactga 
aatccaaata 
ggatceggge 
aacagacaat 
ttctttttgt 
ggctat cgtg 


gcggccatgg 
ttacaat tea 
aettaatege 
caccgatcgc 
aatgggt ttc 
aaaagtcgec 
cgttccataa 
atetgeaatg 
aggt tctceg 
cggctgctct 
c aagaccgac 
getggccacg 


eggeegggag 
ctggccgtcg 
ct tgcagcac 
cct tcccaac 
tggagt t taa 
taaggtcact 
at tc ccct eg 
gcaat tacct 
gccgcttggg 
gatgeegecg 
etgt eeggtg 
aegggegt tc 


catgegacgt 
tt ttacaacg 
ateceecttt 
agttgcgcag 
tgag ttaagc 
ateagetagc 
gtat teaat t 
tatc cgcaac 
tggagaggct 
tgt t cegg ct 
cectgaatga 
ct tacacaac 


cgggcccaat 
tegtgact gg 
cgccagctgg 
cctgaatggc 
acataegtea 
aaatatt tct 
agagtctcat 
ttctttacct 
atteggctat 
gtcagcgcag 
aetgeaggae 
tgtgctcgac 


j e •: 

4 2C 
4&C 

5 4 C 
6C: 
£€i 
72 0 


• # 


gtieg~eae~g ^agegggaag ggaet.ggCtg 

ctgtcatctc ac:::a:::c tgcegagaaa 

gear arge itgatregge :a:c:gc::a 

egageargta eceggacgga ageeggt eet 

5 cagggg r t eg egeeageega artgttege:: 

gatzecegteg ~ g a e e ~ a i g g egacgeetge 

c t g g e t a e e e gtgac a 1. 1. g e cgaagagrtt 
ettcaeggta ccgeegetec egatt eg zrag 

10 ttrrrtcrgag egggaeterg gggeeegaaa 
caegagatrt cgazzzcacc geegcet t et 
gggacgeegg ctggacgaee ctceagcgcg 
eegatceaac aettargttt geaaegtrea 
tg-egcageg tgtggattgc grct:aa:t: 

15 tactgactat gaaaetttga gggaata rtg 
tgeatgecct gacaaratgg aacatcgrta 
tgrcgeggea attgeagcta ttgeeaarat 
tactattcat gcggggaaag gcaagateaa 
taacttcagt tecagegact tgattcgrt t 

20 gaeggtggag caaagaagga gtgegtcgaa 
ttcttaagat tgaatrctgt tgceggtrtt 
tacgttaagc atgcaataat taaeatgtaa 
atgattagag treegcaatt atacatttaa 
aactaggata aattatcgcg cgcggtgtca 

25 cggtgaaggg caatcagctg ttgeeegtet 
attaaaaacg tccgeaatgt gttattaagt 
tatatcctgc caceagecag ccaacagctc 
ctcgatacag geageeeatc agtcegggae 
cagactttgc tcatgttacc gatgetatte 

30 aaacaeggat gatctcgegg agggragcat 
cctgtgatca aatatcatct ccctcgcaga 
ctcgcttaac cgtgacaggc tgtcgatctt 
tggataaagc cgctgaggaa gctgagtggc 
gtcgaeggat ctt t t ecget gcataaccct 

35 tatatccatc etttrrcgea cgatatacag 
cttggtgtat ecaazggcgt cagccgggca 
ggtgttcctt cttcactgtc ccttattcgc 
tgcgaggctg gccggctacc geeggegtaa 
ccaagccaac caggggtgat gctgccaact 

40 ggtgctccag tggcttctgt ttctatcagc 
gtgcgtaacg gcaaaagcac cgccggacat 
acatggcaac cgcagttcac ttacaccgct 
gatatggeca tgaatggegt tggatgeegg 
aacacgattt taegtcaett aaaaaactca 

45 cgggcagtga egtcatcgte tgcgcggaaa 
aatcgcgcca gcgctggctg ttttacgcgt 
aegtattegg tgaaegcact atggcgacgc 
ttgacgtggt gatatggatg aeggatgget 
agetgeaegt aatcagcaag egatataege 

50 ggcagcacct ggcacggctg ggacggaagt 
atgacaaagt categggcat tatcegaaca 
cccaaccagg aagggcagee caccratcaa 
gattgaggaa aaggeggegg cggccggcat 
ccagggctac aaaateaegg gcgtcgtgga 

55 caatggegae ctgggccgce tgggeggect 
cacggcgcgg etcggtgatg ccacgatcct 
ggacgagctt ggcaaggtca tgatgggcgt 
ttagcegcta aaacggcrgg ggggtgcgcg 
tcaagaagag cgacttcgcg gagctggtat 

60 acgagaagga cggccagacg gtctacggga 
tggacaccaa ggcaccaggc gggtcaaatc 
teggggcaat eccgraagga gggtgaatga 
aagaactgat egacgegggg ttttccgccg 


^taicraica iggrigsigr aaggeggegg " •* ~ 
ttegaeeaec aagegaaaea tegeategag ? ~ Z 
gcegaceagg acgatetgga egaagageat 962 

aggereaagg rgegeatger egaeggegag 13 21' 

tcgecgaata tcatggtigga aaarggeege .Cs. 

oge2tic33rgj accgeearea ggacatageg ^ ^ 4 ~ 

tgaeegarea ag^gacgeer aa:::gcca: 1221 

atgaaaggct gggettegga aticgtttrec 13 81 

gggat cc rat gcrggagttr tt:::cca:c 144: 

agageaaaea gareacgaar geeggaaggt 15 3 1 

tct rttgzag gaatgeaatg atgaatatga 156 1 

cctageareg tcaecteata aegtgeatra 1621 

tttttctgaa gaattargct cgttggagga 1631 

cgaactarer :teacgeatg catteatcaa 1^41 

tcraaetgg:: aaatcatcca gcgtgattgg 13 

tggtgetaee caegttttea ataaggacga 1 5*5 1 

gcagategtt caaacatttg geaataaagt 1 ?2 ? 

gcgatgatta tcatataatt tetgetgaat 118: 

tgeatgaegt tatttatgag atgggtt tct 2141 

taegegatag aaaacaaaat atagegegea 21 j." 

tee atgttac tagategaat taaetceagg 2 161' 

caetiggtgaa aagaaaaacc accrcagtac 2220 

tgeetaageg tcaatttgtt tacaccacaa 2280 

ccegaecggc agctcggcac aaaatcacca 2340 

ggegteageg ggagagecgt tgtaaggegg 2 4 00 

ggaagaaegg caactaagct geegggtteg 2460 

gttgategea acgatgacag agcgttgctg 2E20 

gateegaatt atcagecttc t tat teat ct 2580 

gagaaetaeg ecgacataat aggaaatege 264 0 

gctattteet tagaagtgaa cgttgacgat 2701 

getteggggt eateatagcg attttttegg 2 76 0 

gattttgzea aagggtrcgt gtagactt ec 2820 

ggaeaggtga agtaggecca eccgegageg 288'. 

acctggeggt gctcaarggg aatcctgctc 2 i j 4 0 

cagatgaggg zaagcggatg gctgatgaaa 3C00 

tactgattta gtgtatgatg gtgtttttga 3060 

tgtcecteet gttcagetac tgacggggtg 3120 

cagcgctatc tetgeeetea etgccgtaaa 3180 

tcteaaeecg gtacgcacca gaaaatcatt 3240 

gcaaeagecc gcattatggg cgttggcctc 3 300 

ggccgcagtc ggtaaceteg egcatacagc 1-36 0 

tggaegaaca gtggggetat gteggggcta 3420 

atgaeagrct ccggaagaeg gttgttgcgc 3480 

tggggegret tatgagcetg ctgtcaccct 3540 

ggccgctgta tgaatecege ctgaagggaa 36 00 

agegaattga geggcataac ctgaatctga 3660 

cgctgtcgtt ctcaaaatcg gtggagctgc 3720 

taaaacacta ccaataagtt ggagtcatta 3780 

ggtgtaetge :ttccagacg aacgaagagc 3B4C 

gagectgteg gcctacctgc tggcegtegg 3^0C 

ctatgagcac gtccgcgagc tggcccgcat 3S J 6 0 

gctgaaactc eggctcaeeg acgacccgcg 4 020 

cgccctgctg gcgaagateg aagagaagca 408C 

ggtccgcccg agggcagagc eatgacttet 4140 

tgatrgecaa gcacgtceec atgcgctcca 4200 

tcgtgcaggg caagattegg aataccaagt 47.6C 

ccgacttcat tgccgataag gtggattatc 41 2C 

aggaataagg geacattgee ecggegtgag 4180 

ateggaegtt egaceggaag geatacaggc 444C 

aggatgeega aaecatcgea agccgcaceg 4ECC 


tcatgcgcgc gccccgcgaa acrttccagt: ccgt cggct c gatggt crag caagctacgg 4 56 ~ 

wC3333tC35 gcgcgacagc gtgcasrigg cctgccrgrg ccatcggrrg 1 c *. «. 

ccgtggagcg ttcgcgtcgt ctcgaacagg aggcggcagg :: t tggcgaag ccgatgarra 4 6 3 C 

tcgaracgcg aggaartatg acgacraaga agcgaaaaac cgccggcgag gacccggcaa 4~42 

5 aacaggtcag rgaggccaag caggccgcg- cgctgaaaca racgaagcag cagacc aagg 45C0 

aaatgragcc ::::::g::: gat antgcgr rgr gg c " gga zacgatgcga gcgacgrcaa 4S6C 

acgacacggc ^c^czczacc c:c:::a::a rgcgcaazaa gaaaatcrc^ cgcgaggcgc 4920 

tgcaaaacaa ggccaccttc cacgtraara aggargtgaa ga:cac::a: a rcgg :: gt eg 49-:C 

agctgrgggc cgargatgac gaartggtgc ggcagrraggt gc cggagta;: gcgaagrgca 5 04 0 

10 cccet at c gg cgagrcgatr a~ct t rac gt tctargaget ttgcraggac rtgggrtggt 51 ?C 

cgatcaatgg ccggtattar acgaaggcrg aggaatgrct gtcgrgrcta raggcg a 2 gg 5 1 6 C 

cgatgggctt cargtccgac cgcgttgggc arctggaatc ggtgtcgctg ztgcarrgrt 522C 

tccgrgtcrt ggaccgtgg: aagaaaacgt rrcgt tgrca ggtcrtgatr gacgaggaaa 528C 

tcgtcgtgrt gtttgctggc ga:cacta:a zgaaatt rat atgggagaag taccgcaagc 5>4C 

15 tgtcgrcgac ggccrgacgg atgttcgact atttcagrtr gcacrgggag rcgtarrrgc 54 OC 

tcaagctgga aaccttccg: ct rat gtgcg gatcggattr caccrgrgtg aagaagcggc 546C 

gcgagcaggt cggegaagcc tgcgaagagt tgcgaggrag cggcctggtg gaacacrgc 2t 552C 

gggtcaatga tgacctggtg cat:g:aaa: grtagggrct tgtggggtca gttc iggrtg 553C 

ggggctcagc agccagcgrrt ttactggrat tccaggaaca agcgggract gctcgargra 564 C 

20 cttgcttcgc tcagtatcgc tcgggacg ia rggr grg rt z tacgaactgc rgataaacag 5^0C 

aggattaaaa ttgacaattg tgattaaggc tragattega cggcttggag cggcrgacgt 5''6C 

gcaggatttc cgcgagatcc gattgtcggc ictgaagaaa gctciagaga tgttrgggtc 5?2C 

cgtttacgag cacgaggaga aaaagcccat ggaggcgttc gctgaacggt tgcgagatgc 5380 

cgtggcattc ggcgcctaca tcgacggcga gatrattggg ctgtcggtct tcaaacagga 5^40 

25 ggacggcccc aaggacgctc acaaggcgca tctgtccggc gttttcgtgg agcccgaaca 6000 

gcgaggccga ggggtcgzcg gtatgctgct gcgggcgttg ccggcgggtt tattgctcgt 6060 

gatgatcgtc cgacagattc caacgggaat ctggtggatg cgcatcttca tcctcggcgc 6 120 

acttaatatt tcgctattct ggagcttgtt gtttatttcg gtctaccgcc tgccgggcgg 6180 

ggtcgcggcg acggtaggcg ctgtgcagcc gctgatggtc gtgttcatct ctgccgctct 6240 

30 gctaggtagc ccgatacgat tgatggcggt cctgggggct atttgcggaa ctgcgggcgt 6300 

ggcgctgttg gtgttgacac caaacgcagc gctagatcct gtcggcgtcg cagcgggcct 6360 

99 c 999'39 c 9 gtttccatgg cgttcggaac cgtgctgacc cgcaagtggc aacctcccgt 642C 

gcctctgctc acccttaccg cctggcaact ggcggccgga ggacttctgc tcgttccagt 64SC 

agctttagtg tttgatccgc caatcccgat gcctacagga accaatgttc tcggcctggc 654C 

35 gtggctcggc ctgatcggag cgggtttaac ctacttcctt tggttccggg ggatctcgcg 6600 

acccgaacct acagttgttt ccttactggg ccttctcagc cgggatggcg ctaagaagct 666C 

atcgccgccg atcttcatat gcggtgtgaa atac:gcaca gatgcgtaag gagaaaatac 6''2C 

cgcatcaggc gctcttcrgc ttcctcgctc actgactcgc tgcgctcggt cgttcggctg 6 7 8C 

cggcgagcgg tatcagctca ctcaaaggcg gtaatacggt tatccacaga atcaggggat 684C 

40 aacgcaggaa agaacatgtg agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcc 6 900 

gcgttgctgg cgtttttcca taggctccgc ccccctgacg agcatcacaa aaatcgacgc 696C 

tcaagtcaga ggtggcgaaa cccgacagga ctataaagat accaggcgtt tccccctgga 702C 

agctccctcg tgcgctctcc tgttccgacc ctgccgctta ccggatacct gtccgccttt 70c'C 

ctcccttcgg gaagcgtggc gctttctcaa tgctcacgct gtaggtatct cagttcggtg 724C 

45 taggtcgttc gctccaagct gggctgtgcg cacgaacccc ccgttcagcc cgaccgctgc 7100 

gccttatccg gtaactatcg tcttgagtcz aacccggtaa gacacgactt atcgccactg 7260 

gcagcagcca ctggtaacag gattagcaga gcgaggtatg taggcggtgc tacagagttc 7320 

ttgaagtggt ggcctaacta cggctacact agaaggacag tatttggtat ctgcgctctg 7380 

ctgaagccag ttaccttcgg aaaaagagct ggtagctctt gatccggcaa acaaaccacc 7440 

50 gctggtagcg gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggatat 7500 

caagaagarc ccttgatctt tcctacgggg tctgacgctc agtggaacga aaacrcacgt 7 L ,60 

taagggatct tggtcatgag artatcaaaa aggatcttca cctagatcct tttaaattaa 7C20 

aaatgaagtt tcaaatcaat ctaaagtata tatgagtaaa cttggtctga cagttaccaa 7680 

tgcttaatca grgaggcacc tatctragrg atctgtctat ttcgtccatc catagttgcc 77.;o 

55 tgactccccg tcgtgtagat aactacgaca cgggagggct taccatctgg ccccagtgct 7600 

gcaatgatac cgcgagaccc acgctcaccg gctccagatt tatcagcaat aaaccagcca 7860 

gccggaaggg ccgagcgcag aagtggtzzt gcaact ttat ccgcctccat ccagtctatt 7920 

aaacaagtgg cagcaacgga ttcgcaaacc tgtcacgcct tttgtgccaa aagccgcgcc 7960 

aggtttgcga tccgctgtgc caggcgttag gcgtratatg aagatttcgg tgatccccga 8040 

60 gcaggtggcg gaaacattgg atgctgagaa ccatttcatt gttcgtgaag tgttcgatgt 61C0 

gcarctatcc gaccaaggct ttgaactatc taccagaagt gtgagcccct accggaagga 8160 

ttaratctcg gatgatgact ctgatgaaga ctccgcttgc catggcgcat tcatcgacca 6210 

agagcttgtc gggaagattg aactcaactc aacatggaac ganctagcct ctatcgaaca S260 
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tgtaectgcc 
cacgtataaa 
gggagca tag 

ag ag g c a g 1 1 
cggctecgea 
gaecgt aagg 

cgacat rat t 
caat ga tatt 
gctgacaaaa 
tgatecggtt 
ctcgccg zee 
gtacag tgea 
gcgcetgtcg 
agaagat tge 
egagat race 
cgcggcgzgg 
ggtggttcta 
tgtttt agtg 
tccaag raac 
ct ctgagagc 
taggct :ata 
taat gggaca 
ggggegegge 
tggccaattt 
gcctgctctc 
ggccgagggg 
gagaaggggg 
aaaaacaagg 
gaaaaacggg 
tgtcaatagg 
ccctcatctg 
gcttgtccac 
ggctggccag 
geegggtgag 
gttttccgcg 
aeggegttte 
ccagcccggt 
ttcccgccac 
aeggaacttt 
acgattttcg 
gaccgcgttg 
ccaagggatc 
acagaagtca 
cacatacaaa 
ataaacgetc 
aaactgaagg 
gacceccgcc 
at tgaaggag 
attaatgeag 
ttaatgtgag 
gtatgt tgtg 
at tacgecaa 
ggagctctcc 
aatctgagct 
atatcaa tt a 
gtacaaagg z 
cagaggcaag 
:catccc:aa 
caccaaagca 


g t a 1 1 a ag t a 
tgcaat t tgt 
act agaect c 
gat gaegc tt 
1 1 a aacat ca 
g gt gtcat eg 
gtggatggcg 
zt t ga t gaaa 
ggagagagcg 
ztgtggcgtt 
tttg taggta 
gcaagagaac 
z zt gaacagg 
gactgggctg 
gtaaceggea 
g ttcagtatc 
t tgg tetege 
aaggtagtcg 
ttt aactcaa 
agtctegtae 
gatgaagctc 
tacgacaact 
aac: acgata 
tatagegcaa 
a rgaacttct 
gtc tatggcg 
tegcttgccc 
taataaaatg 
cgcagcccct 
ggcacccccc 
tttataaata 
cggaaaccct 
tgcgcccctc 
tcagtagtcg 
atcatctgtg 
etc raegteg 
tcggcccctc 
aggtatccac 
tggegcgt tt 
gagegtegga 
agacceggat 
ggcgcgtgat 
acagegtegg 
agggatcaag 
1 1 1 1 tggaat 
t tategtacg 
eggacgaacg 
ttttctctta 
zgggaaacga 
gatgacgegg 
rcactcagcc 
ttggcacgac 
ttagctcact 
tggaattgtg 
gctat ttagg 
catatcgacc 
taacagcaca 
etaegt tgtg 
ggcaacaaac 
agcagcagct 
aggagaagct 
aaaagcccac 


aegzaaaatg 
aagt tt cgaa 
aacaat teat 
t gagggaage 

g ttt gaagce 
eaaegeggcg 
agate tt eeg 
at tcagttaa 
t zt t rgagct 
atagegttgr 
atct at 1 1 ga 
gegatgagcg 
a aatcgege z 
agecegt tat 
gegcagat ca 
geaaataatg 
gtgtt agaga 
ttgcgatggz 
gtctteccta 
ecataageaa 
at agt tcate 
atgggtctcg 
tttccacate 
geaaagatgg 
tgacagataa 
ttaggaget t 
ggggggatgg 
ttcggcgtgc 
ttggt ttaaa 
tgcaaatge t 
atctgtcagc 
cgcccctcaa 
ggaaactege 
eegge tgaaa 
aagtgtcaac 
aacgccggcg 
gcagggceat 
aagggtcgac 
tgaaggegag 
gactggccag 
atttgegate 
ccacagcagc 
gccgctczgt 
gaatgecage 
gataaacett 
ggttt acccg 
eaatctgatc 
gaeaagcegt 
ccaatacgca 
aggtttcccg 
eattaggeae 
ageggataac 
tgacactata 
tgeaggegge 
gttgctcctc 
tataaeggtc 
ggcgt tcccg 
gaegegtaca 
caact eaagc 
tggctcacgc 


aggagt egtg 
tggtatatga 

tgaaatagcg 
t caagtcgac 
ggt gar tgee 
egaactga eg 
aeatagtgat 

tge t gt agaa 
geg z gaactg 
agt t at gate 
rttggtaggt 
ggtgttaaat 
aaat gtagtg 
gaaggatgtt 
actt gaagtt 
gttggaagaa 
t ttaataatt 
getggggaag 
attggggcag 
tgaetaet zz 
t tacgacaat 
caat taegac 
caetttegee 
tggeaaaagg 
gagcttetgc 
eggectgaag 
ggetg ttatt 
gaggcccgcg 
gcggtcacgc 
agcaggttaa 
ggattttctg 
aetetgecce 
gtgtcaata z 
gtaaaatcag 
trgagzctgz 
gtcegceett 
grcggccgcg 
agacggccgc 
atettgetge 
ate cagcaac 
gacgtcggcc 
gaggattttt 
cca ztcgacc 
cgtcaggttt 
aetcccgagg 
tteaegceet 
ccaatat ate 
atgageggag 
tttacgtttg 
aaecgcctct 
actggaaag t 
cc taggct tt 
aat ttcacae 
gaataeteaa 
cgetegaega 
tcagagcaga 
ca tatg tegg 
gagttgtaca 
caacaagtca 
ecaagagett 
taggaaccaa 


a w a g ^ _ a 

t r ag a g a t a t 
zz egg c gg ca 
atgtaetggt 
at tg zz z tge 
gaagtatrga 

aa tgattttt 
gttaitarrg 
caatttggag 
ga tat t gat t 
ccageggtgg 
gaaa ret t aa 
cttazgttgt 
gctgetgact 
aggcaggett 
tttgtteact 
cgt t raagct 
act atg tgcg 
gcacttget g 
cc at z caact 
agtecatcaa 
aatagtcgea 
ggcta ctaeg 
atgt tctaca 
ggggtattgg 
at tatgtatc 
tttggggtga 
ttagegggee 
gceagggegc 
aagacaggt t 
cctgtggaca 
tcaagtgtca 
cgcagggcac 
gcgttttrgc 
ccctcatctg 
catctgttag 
gtgtctcgca 
cagcccagcg 
gt teggatat 
tegegee aga 
gaaagagega 
eggegetgeg 
t tctagcega 
t ccgacgt t t 
ggaaccetgt 
t ttaaatate 
ctgtcaaaca 
aattaaggga 
gaactgacag 
cccegegcgt 
gggeagtgag 
acaettt atg 
aggaaacagc 
getatgeate 
attaatt :ca 
ategggtat t 
tatatacgat 
caagaaat t t 
gcaaa tagac 
tgetaaggee 
aagge reagc 


^ ^. ^ aa ~ ~ w g^- 

aaatgaaeaa 
ttgatttgtt 
aetggttctc 
ggegegget z 
zz caaetat c 
t a t a t r r g t a 
tggt t a egg z 
tggaaacttt 
t tgtg ra tg a 
aatggragcg 
tggct at tt t 
aggaazt ttt 
1 3 ttat ggaa 
t tegcat ttg 
gggtaatgga 
at rttggaca 
a rgt gaaagg 
gaegrcgett 
atrtgttgaa 
atrt gcraat 
a r g a t at 1 1 1 
at t acg a taa 
aeggaaateg 
teattgecaa 
c zz caaaagg 
tegteataaa 
taag eaaeta 
ggzcgttegt 
gggagggtte 
agecetggtt 
agcggtggec 
gecccteaaa 
aggatcgege 
t tatccecag 
cgatttgega 
teaatgregt 
tgagggecaa 
eaeggctttg 
gcgagggcaa 
tttcgtggag 
tcatcctgtg 
eaageagatc 
etaegtcegc 
:ceagaegag 
gggtggttga 
ggttggtatg 
zgttattcta 
etgatagt t t 
g tea cgt tat 
aaccgcaacg 
tggrcgattt 
cgzaacg raa 
cttrzggetc 
tatgaccatg 
eaaegcgt tg 
atezeacaaa 
caaeaccct z 
gaetggggt t 
gecaetat ta 
aggt tgaatt 
ctaaeaage t 
agt gat ecag 
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912? 
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9 9 6 j 
10 0 to 
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1C26 0 
10320 
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1044 0 
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10960 
1104 0 
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11160 
11220 
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atccaggaag gaagttcgaa ggtgaaggtg acgacactac g: : :accac: gacaatgaga ~ ~ c ~ 

aggttagCCt ""CaatttC aCaaa3aa" 2 CtgaC~Ca~a gatggttaga 9^9?"--^^'-3 - «- *- ^ - 

cragcaggtct catcaagacg a:c:ac:cga a:aa:aa::: ccaggagatt aaa:ac:::: 123:: 

5 ccaagaaggc taaagatgca gccaaaagat t raggartaa ttgratcaag aacacagaga 12363 

aaga:a:a:: :::;aaga:c agaagtacta rrc^agtarg ga:^a:t:aa ggrtrgcrrc 1242 3 

ataaacraag g taagcaata gagattggag :::::aaaaa ggcagttrct a::gaa:::a 12453 

aggccatgca tgiiagtrtaa ga:tcaaat: gaggatctaa cagaactcgr rgtgaagact 12543 

ggcgaaragt ::atacagag rctrttacga ::caa:ga:a agaagaaaat ;::cg:caa: 126 3 3 

10 at gg tg gage argacatttt ggt ct act t r aaaaatgtca aagatacagt ctcagaagac 126-5 3 

caaagggcta ttgagatttt z caacaaa g g ataatttegg gaaaccttct eggattctat 1272C 

tgcccagcta titgteattt catcgaaagg acagtagaaa aggaaggtgg ctcctacaaa 1 2 33 

tgecatcatt grgataaagg aaaggrtatr attzaagatc tetttgetga cagtggt::c:: 12840 

aaagatggat c::cac::a: gaggagcatr gtggaaaaag aagacgttc;: aaccacg:c: 12900 

15 ttaaagcaag tggattgatg tgacatctti actgaegtaa gggat ga tgc acaatcccac 12963 

tatcctccg: aagacccct: ctctatataa ggaagttcat ttcatttgga gaggacacgr 13020 

tcgagaeaag tttgtacaaa aaagctgaac gagaaaegta aaa:ga:ata aatatcaata 13CrfO 

tattaaatta gattttgeat aaaaaacaga :ta:ataata ctgtaaaaca caaca:a:c: 13:43 

agtcactatg aatcaactac ttagatggca ttagtgacct gtagtcgac: gacagccttc 13203 

20 caaatgttct tcgggtgatg ctgccaac:: agtrgaccga eagect t tea aatgtt ctt z 13203 

teaaaeggaa tegtegtate cagcctactc gctattgtcc tcaatg icgt attaaatrat 13323 

aaaaagaaat aagaaaaaga ggtgcgagtr tcttttttgt gtgacaaaat aaaaacatct 13 3c 3 

acctattca: ataegctagt gtcatagttc tgaaaatcat ttgratraag aacaatttca 13440 

caactcttat acttttctct tacaagtcgt teggcttcat ctggattttc agectctata 13500 

25 cttactaaac gtgataaagt ttctgtaatc tctactgtat egaectgeag actggctgtg 1356 0 

tataagggag cctgacattt atattcccca gaacatcagg ttaatggegt ttttgatgtc 13620 

attttcgegg tggctgagat cagccacttc ttccccgata aeggagaccg gcacactggc 136 80 

catateggtg gtcatcatgc gccagctttc atccccgata tgcaccaccg ggtaaagttc 13740 

aegggagact ttatctgaca gcagacgtgc actggecagg gggatcacca tccgtcgccc 13800 

30 gggcgtgtca ataatatcac tctgtaca:: cacaaacaga egataaegge tctctctttt 13660 

ataggtgtaa accttaaact gcatttcacc agtccctgtt ctcgtcagca aaagagcege 13 920 

tcatttcaat aaaccgggcg acctcagcca tcrcttcctg at t t tecget ttccagcgtt 13 980 

cggcacgcag aegaeggget teattctgea tggttgtgct taccagaccg gagatattga 14 04 0 

catcatatat gecttgagea actgatagct gtcgctgtca actgtcactg taatacgctg 14100 

35 cttcatagca cacctctttt tgacatactt cgggtagtgc cgaccaacgt ctcattttcg 1416 0 

ccaaaagttg gcccagggct teceggtate aacagggaca ecaggattta tttattctgc 14120 

gaagtgatct tccgtcacag gtatttatte ggtgeaaagt gcgtcgggtg atgctgccaa 1428 3 

cttagtcgac tacaggtcac taataccat: taagtagttg atteatagtg actggatatg 14340 

ttgtgtttta cagtattatg tagtctgttt tttatgcaaa atctaattta atatattgat 14400 

40 atttatatca ttttacgttt ctcgttcagc tttcttgtaz aaagtggtct cgaggaattc 14460 

ggtaccccag cttggtaagg aaataattat tttctttttt ccttttagta taaaatagtt 14520 

aagtgatgtt aattagtatg attataataa tatagttgtt ataattgtga aaaaataatt 14h80 

tataaatata ttgtttacat aaacaacata gtaatgtaaa aaaatatgac aagtgatgtg 14640 

taagacgaag aagataaaag ttgagagtaa gtatattatt tttaatgaat ttgatcgaac 14700 

45 atgtaagatg atatacragc attaatattt gttttaatca taatagtaat tctagctggt 14760 

ttgatgaatt aaatatcaat gataaaatac tatagtaaaa ataagaataa ataaattaaa 14620 

ataatatttt tttatgatta atagtttatt atataattaa atatctatac cattactaaa 14880 

tattttagtt taaaagttaa taaatatttt gttagaaatt ccaatctgct tgtaatttat 14940 

caataaacaa aacattaaat aacaagctaa agtaacaaat aatatcaaac taatagaaac 15000 

50 agtaatctaa tgtaacaaaa cataatctaa tgecaatata acaaagegea agatctatca 15060 

ttttatatag tattattttc aatcaacatt cttattaatt tctaaataat acttgtagtt 15120 

ttattaactt ctaaatggat tgactattaa ttaaatgaat tagrcgaaca tgaataaaca 15160 

aggtaacatg atagatcatg tcattgtgtt atcattgatc ttaratttgg attgattaca 15240 

gttgggaagc tgggttcgaa atcgataagc ttgegctgra gttattatca tcatcataga 15300 

55 cacacgaaat aaagtaatca gattatcagt taaagctatg taatatttgc gecataarca 1E360 

atcaattaaa aaatagatca gtttaaagaa agatcaaagc tcaaaaaaat aaaaagagaa IE 42 0 

aagggtccta ac:aagaaaa tgaaggagaa aaactagaaa tttacttgea caagcttgga 154 8 0 

tcctctagac cactttgtac aagaaagctg aacgagaaac gtaaaatgat ataaatatca IE 540 

atatattaaa ttagattttg cataaaaaac agactacata atactgtaaa acacaacata 15600 

60 tccagtcact atgaatcaar tacttagatg gtattagtga rctgtagtcg actaagttgg 1566C 

cagcatcacc cgacgcactt tgcgccgaat aaatacctgt gaeggaagat cacttcgcag 15"2C 

aataaataaa tcctggtgtc cctgttgata ccgggaagcc ctgggccaac ttttggcgaa 1576C 

aatgagacgt tgateggatt tcacaactct tatacttttc tcttacaagt cgttcggctt 1534C 


catctggatt ::cag:c::: a:a:::a::a 
tatcgacccg cagaccggcc gtgtataagg 
aggttaatgg egtttttgat gtcatttt eg 
araaeggaga eeggcacact ggrcatateg 
5 a:a:acacca ccgggcaaag ttcaegg:iag 
agggggatea ::a::cg::g eecgggrgtg 
agacgataac ggecccccet tttataggtg 
gttecegtea gcaaaagagc :g::ca:::c 
c:ga::::cc gctttccagr gttrggcaeg 

10 gettaeeaga ceggagatat :ga:a::a:a 
tcaaccgtca ccgtaatacg ccg:::ca:a 
tgatgeagat gattttcagg actatgacac 
ttcgccaca: aaaaaagagg ct:gcac:t: 
ggcattgagg acaatagega gtaggctgga 

15 gaaggctgt z ggtcgactaa gttggeagca 
tcgactacag gtcactaata ccatctaagt 
ttttacagta ttatgtagtc tgtttttnat 
tatcatttta cgtttctcgt t eager tctt 
tgagatatgr gagacgecta tgaccgcatg 

20 gtaaaaaacc tgagcatgtg tagctragat 
aatatatca: ccgttaetat cgtattttta 
tgtaccctac caettatatg taiaatatta 
tttatagega catctatgat agagcgccac 
aatccaattt taaaaaaagc ggcagaaccg 

25 ttattcaaat ttcaaaaggc cccaggggcr 
ataaegttea ctgaagggaa ctccggttcc 
agttgagtat tggccgtccg ctctaccgaa 
acggcggccg ggtaaccgac ttgctgccce 
tgggccccaa atgaagtgca ggtcaaacct 

30 cagggegaat tttgcgacaa catgtcgagg 
cttactagtg atgeatatte tatagtgtca 



a a c g t gataa 

agtttctgta 

at z z ctaetg 

: e 9 c : 

gagcetgaca 
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: = r€: 

cggtggctga 

gateagecae 

:::::::::a 


gtggt cat ca 

t gegceaget 

::ca:::c:g 

: 6 : £ : 

a:::: atctg 

acagcagacg 

tgcactggec 

1614: 

::aa: aa: a: 

:a::::g:ac 

at ccacaaac 

: -5 2 : : 

:aaa:::: aa 

a::gca:::c 

accagtecet 

: i 2 6 z 

aa: aa acegg 

grgacetcag 


1 6 3 2 Z 

eagaegaegg 

g z z z canter 

gcat ggttgt 

: i si z 

tatgecttga 

gcaactgata 

gctgtcgctg 

1644 : 

gcacacct ct 

zzz z gacata 

cttctgttet 

: 6 s : : 

tagegtat at 

gaat aggtag 

atgtttttat 

16560 

zz zzz rttat 

ttc::t::at 

gatt taat ac 

1662 : 

tacgacgatt 

cegtttgaga 

agaa rat t tg 

16 6 3 0 

tcacc cgaag 

aacat ttgga 

aggctgt egg 

16^4 : 

agttgattea 

tagtgartgg 

atatgt tgtg 

1630 : 

g:aaaa:c:a 

a:ttaa:ata 

t tgatattta 

16 86 0 

t gtac aaact 

tgtccagagt 

cctg zz zz aa 

16 920 

atatttgett 

t caatt rtgt 

tgtg cacgt t 

It 98 j 

c:tta:cgcc 

ggtt teggtt 

cat tctaatg 

1704 3 

t gaat aatat 

tetcegttea 

atttaccgac 

171 0 3 

a aatgaaaac 

aatatattgt 

gctgaatagg 

1716 3 

aataa:aaac 

aattgcgttt 

tat tattaca 

1722 3 

gtcaaaccta 

aaagactgat 

tacataaatc 

17280 

agtatetacg 

acacaccgag 

eggegaacta 

17340 

ccgccggcgc 

gcatgggtga 

gattcct tga 

17400 

agttacgggc 

accattcaac 

ccggtccagc 

17460 

gagaat tatg 

cagcattttt 

ttggtgtatg 

17520 

tgacagtgac 

gaeaaategt 

tgggcgggtc 

17580 

cccagcagga 

cctgcaggca 

tgcaagctag 

17640 

cetaaatctg 
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